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THE INFLUENCE OP DEXTROSE INGESTION ON AMINO ACID 
NITROGEN, UREA NITROGEN AND HEMOGLOBIN 
CONCENTRATION OP THE BLOOD* 


E G Schmidt, Ph D , A^D J S Eastland, M D , Baltimore, Md 


D uring the last fe^ >cars Me ha^e had occasion to studj the influence 
of infection upon the tolerance for dextiose ' In addition a eompaiatne 
stiidj of dextrose and sucrose toleiance tests in normal and hospitalized sub 
jects has been made* Since little information is aiailable as to the effect 
of ingested dextiose upon the ammo acid and men content of the blood in 
health and m disease, the sugai tolerance studies Mere expanded in order to 
secuie data on these points also In addition Me found it both interesting 
and necessary to study the changes in blood lolume, as measured bj hemo 
globm determinations, during the couise of the tolerance tests 

In an experiment upon a normal human subject Polin and Bergluud* 
found that the ingestion of glucose depi esses the postabsorptu e lei el of 
ammo acids, urea, and nonprotein nitrogen in the blood Katai ama* reported 
that the mgestion of glucose by 5 subjects resulted in a fall m blood nonprotein 
nitrogen m tivo eases and an increased output of urine nitrogen ivhereas in 
tMO other cases the blood nonprotem nitiogen rose ivith a fall in the urinarj 
nitrogen According to Milheiro' the ammo acid nitrogen of the blood de 
u eases after eating Brnger and Mirslg' performed 60 dextrose tolerance 
tests on 54 unsclected subjects Tliej state "(a) The urea nitrogen content 
of the blood may rise or (and) fall oi remain unchanged A giadual fall in 
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tlie urea nitrogen (1 to 7 mg. per cent) was observed in 22 out of 45 cases. 
A definite decrease (3 mg. per cent or more) occiu’red more often in subjects 
Avitli diminished carbohydrate tolerance than in those Avitli normal tolerance, 
(b) The total nonprotein nitrogen of the blood may rise or (and) fall or show 
no marked change. ...” Eveleth" found that the amino acid nitrogen con- 
tent of the blood of pigs rose follou'ing glucose ingestion. In addition the 
urea usually increased although the average values shoAved practically no 
change. 

The amino acids of the blood have been shoAvn to be sensitive, also, to 
the injection of insulin. Thus Luck, Morrison, and Wilbur-® proved that the 
injection of insulin loAvers the amino acid nitrogen content of the blood of 
rabbits, rats, and human beings. Similar observations are reported bj' other 
Avorkers.'''^^ 

THE INFLUENCE OF INGESTED DEXTROSE ON THE AMINO ACID NITROGEN AND UREA 
NITROGEN CONTENT OF THE BLOOD 

Meihocls. — About 6 or 7 e.c. of blood Avas secured by venipuncture and 
transferred to a small glass jar containing 10 mg. of dry, finely dmded 
potassium oxalate. The protein-free filtrate Avas immediately prepared ac- 
cording to Haden.®- The blood sugar Avas then determined according to 
Benedict’s method,®® the urea nitrogen, Avith some modifications,®'' by direct 
nesslerization.®-''’ ®® The amino acid nitrogen content of the blood filtrates 
Avas determined by the colorimetric method of Folin®® using sodium beta- 
naphthoquinone 4-sulphonate.®® During the time that the present Avork Avas 
in progress Polin’s method has been subjected to considerable criticism both 
favoi-able and unfavorable®®'*’’ and has undei-gone important modifications.''®'®® 
Hence considerable uncertainty exists at present regarding the actual amount 
of amino acid nitrogen in the blood under normal, experimental and path- 
ologic conditions. We Avere not interested primarily in the absolute amount 
of amino acid nitrogen in the blood but in the relative quantities AA’hich Avere 
present during the course of the dextrose tolerance tests. For this purpose 
Polin’s original method proA'ed very satisfactorjL 

The question Avhether fasting per se or frequent remoA'al of blood 
influences the amino acid nitrogen leA-el seems to be somcAAdiat in dis- 
pute.®®’ ®®’ ®®' ®®’ ®®'®® Therefore Ave decided to run some control experiments 
on fasting patients. After the customary overnight fast 6 to 8 c.c. of blood 
Avas collected in the usual manner at hourly interA-als during the morning. 
The' patient ate nothing during this period although in some cases 300 c.c. 
of Avater Avas given to drink at 8 a.m. Blood sugar, urea nitrogen, amino 
acid nitrogen, uric acid, and hemoglobin Avere determined on each sample. 
Thus these control determinations Avere made at the same time intervals as 
AA-hen the various blood constituents Avere determined during the tolerance 
tests. The average values Avhich are ghmn at the foot of Table I prove 
decisively that no appreciable A'ariations in these constituents occur during 
the course of the morning folloAving a tAveh'e-hour fast, nor are they in- 
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ilueuced bj fiequent blood lutMiaMals Om findings do not substantiate 
the conclusions recently diaun bj Pasebkis®^ 

COAraiENT 

The general procedure followed rn the administration of the dcAtiose has 
been described elscMheie^ " Krgbtj se\en induidnals in all lia\e been sub 
jected to devtiose tolerance tests In order to consene space the data on 
each rndnidual ease hare been omitted The cases ha^e been sepai rted into 
5 gioups 01 classifications 16 esseutialh normal mdiMdiials nuscellaueous 
diseases, 21 cases, aithntis and rheumatoid condrlions, 12 cases, infection, 
19 cases, diabetes incllitus, 19 cases In this maimer begriming urth the 
normal curies in the first gionp the blood sugar lalues become more patho 
ghcemie until the inpeigljcemia is also accompanied b> the gheosiuia ehai 
actenstic of diabetes mellitus m the last group The average ^ahre foi the 
blood sugai ammo acid nitiogen and uiea mtiogen deteimmations at each 
period of the test ha%e been summanzed (Table II) 

All e'?ammation of tlie aboie summanzed data plamh indicates that an 
appreciable consistent dcciease in amino acid nitrogen and urea nitrogen 
occurs during the course of a glucose tolerance test The decrease in these 
nitrogenous blood constituents seems to be independent of the nature of the 
disease or of the degree of Ujperghcemia Thus the average maximum de 
crease in ammo acid nitrogen for each group of diseases which oeeiuied 
diumg the couise of the tests is as follows normal cases 12 Dl per cent 
miscellaneous diseases 9 55 per cent artlmtis and rheumatoid conditions 10 22 
per cent, infection 14 68 per cent and diabetes melhtus 11 51 ner cent These 
values check faiilj well with the average mn'^imum decrease rn ammo acid 
nitrogen (12 91 per cent) which occuired m the blood of noimal mdivicluals 
following the ingestion of glucose The avciage maximum decrease m this 
constituent foi all 87 cases was 1178 per cent In addition it can leadilj 
be seen that tlie greater decrease in ammo acid nitrogen occurred during the 
first hour of the test period 53 0 pei cent, 32 6 pei cent of the decrease took 
place during the second hour and 14 4 per cent duimg the thud hour of tire 
tolerance test There seems to be no correlation between the nature of the 
disease or the degree of hvpergljceima and the deer ease in tlie ammo acid 
nitrogen produced bv tlie ingestion of dextrose 

As regards the urea nitrogen changes following dextrose ingestion quite 
similai results were secured Thus the aveiage maximum decrease m blood 
urea nitrogen which occurred in each group of cases following the admm 
istiation of dextrose is as follows normal cases 13 57 per cent miscellaneous 
diseases 13 70 per cent arthritis and rheumatoid conditions 14 78 pel cent 
infection 15 02 per cent and diabetC'. mcIlitus 1100 per cent Again there 
seems to be no sigurficanth distniguishable drffeieirce between the peicentnge 
decieasc in uiea nitrogen for the gionn of normals and for the various gionps 
of pathologic eases The average maximum decrease in urea lutiogen foi 
the 87 eases was 13 04 per cent piaeticallv the same as that noted for the 
ammo acid nitrogen (1176 per cent) The greater decrease in the urea 
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nitrogen for all the cases oecuned during the first and second hour of the 
test, namely 44.3 per cent and 46 3 per cent, respectively, and 9 4 per cent 
for the third hour period, whereas the greater decrease in amino acid nitrogen 
occurred during the first hour period. There seems to be no correlation 
between tlie disease or condition of tl»e patient, the degree of hyperglycemia 
attained during the course of the test, and concomitant glycosuria if any, 
and the decrease in urea nitrogen. 

In the later part of the present work data are given on the blood volume 
changes, as measured by relative hemoglobin determinations, which occurred 
during the course of these tests Disregarding individual variations no con- 
sistent change in blood volume was noted despite the degree of hyperglycemia. 
Apparently the consistent decrease in amino acid nitrogen and urea nitrogen 
which we found to follow the alimentar}’ ingestion of dextrose cannot be 
attributed to mere blood dilution.*® However, it seems reasonable to believe 
that the decrease in these nitrogenous constituents of the blood observed 
during the eour.se of the tolerance tests is due to the protein-sparing action*^ 
of the ingested dextrose. While the injection of insulin also results in a de- 
crease in the amino acid nitrogen content of the blood, it is accompanied by 
an increase in blood urea Since alimentaiy dextrose depresses both the 
amino acid and the urea content of the blood, it seems apparent that different 
metabolic factor's are involved in each case This is probably the explanation 
for the fact that simultaneous administration of glucose with insulin does 
not prevent the fall m hlood and tissue amino acid nitrogen noted by Luck 
and Spaulding** and Raih and Tiber ** 

AUilENTARY KVPnRGLYCCJflA, IIE^rOGLOBIX COXCEN'TRATIO.V 
AND THE BLOOD VOLUME 

The ability of the blood to maintain its constant internal environment 
Ims long been recognized. Changes lu the water content of the blood under 
various experimental conditions have been frequently studied In order 
to eliminate the possibility that the definite decrease in amino acid nitrogen 
and urea nitrogen, which %ve found to take place during the course of a sugar 
tolerance test, might be due to dilution of the blood, tlie accompanying study 
of relative blood volume clmnges was made 

Jlcmogloljin Determinaitans — Accto'act/ of ihe Method — A mixed, pooled 
sample of blood containing 10 mg of potassium oxalate per 6 c c of blood 
was shaken with a rotary motion and the well-mixed blood drau'ii into a 
0 5 c c Ostwald pipette The blood was then discharged into a 500 c c Erlen- 
meyer flask containing exactly 250 c c of 0 1 X IICl. In this manner 10 
samples of tlie same blood were set up for hemoglobin determinations The 
flasks were sliakcn several times during the morning and then allowed to 
stand at loora temperature for about twenty -four hours when colorimetric 
comparisons were made The preparations were allowed to stand for this 
length of time in order to permit the development of a constant amount of 
color The colorimeter was first carefully adjusted witli the contents of flask 
Xo 1 vhich was used as a standard Each of the nine remaining flasks was 
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matched against this sample. Five readings were taken for each determina- 
tion, none differing by more than 0.5 mm. from each other. The greatest 
variation from the specimen which was nsed as a standard and set at 20 mm. 
was 0.3 mm. and the maximum A'ariation between the ten determinations urns 
0.5 mm. By this method, of course, onlj'- the relative concentration of hemo- 
globin can be estimated. 

Henioglohtn Concentration — Divrnal Variations. — A number of experi- 
ments were also performed to see whether appreciable variations in hemo- 
globin concentration occur in subjects during the course of the day. About 
3 or 5 c.c. of the blood was taken from the patient by venepunctui’e at 9 a.m., 
12 Noon, and i p.m. Hemoglobin determinations were made in triplicate as 
preruously outlined. After twenty-four hours the 9 a.m. preparation was used 
as a standard and the specimens collected at 12 Noon and 4 p.m., were matched 
against it. Thirty-four individual patients were studied in this manner. 

The detailed findings have been omitted. However, the data indicate that 
appreciable variations in the concentration of hemoglobin occur in individual 
subjects during the course of the da 3 L On tlie other hand, the relative average 
hemoglobin concentration of all the patients showed a sliglit decrease of 
doubtful significance as the daj^ advanced. Assuming the relative average 
hemoglobin concentration to be 100 per cent at 9 a.m., it was 99.9 per cent 
at 12 noon and 98.57 per cent at 4 p.m. The average decrease, therefore, 
amounts to 0.1 per cent and 1.43 per cent for the noon and evening periods, 
respectively. 

Six cases out of thirty-four 12 noon specimens differed bj' more than 0.5 
mm., or 2.5 per cent in hemoglobin, from their corresponding morning speci- 
mens. The maximum decrease in hemoglobin for anj' one subject was 8.76 
per cent and the maximum increase noted in anj' case was 5.3 per cent during 
this period. Among the 4 p.m. samples, ten of the thirty-four determinations 
differed by more than 0.5 mm. or 2.5 per cent in hemoglobin, from their 
corresponding morning specimens. The greatest relative decrease in hemo- 
globin concentration during this period was 10.07 per cent and the maximum 
increase in ain* one case was 5.8 per cent. The greatest variation which 
occurred in anj’’ one patient during the daj' was 10.07 per cent. These results 
are esseiitialty iu agreement vuth those of Drej'er, Bazette and Pierce,®’ 
Rabinowitch,®^ and Chanutin, Smith, and Mendel.®® Prom these observations 
we can conclude that, although variations as high as 10.07 per cent in hemo- 
globin concentration occur during the course of the daj^, the average diurnal 
variation in hemoglobin concentration, or blood volume, was insufficient to 
account for the consistent decrease in amino acid nitrogen and urea nitrogen 
observed during the course of the suirar tolerance tests. 

Hemogloliin Concentration — Variations During the Course of Dextrose 
Tolerance Tests. — In a similar manner hemoglobin determinations were made 
on the blood specimens used for the preparation of the protein-free filtrates. 
These experiments were performed in order to determine whether the o.smotic 
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effects ol tlie glucose m tlie stomach and later iii the Wood nould ei.eit an 
appreciable mfluence upon the blood Nolume as measuied bj 'vaiiatious in 
hemoglobin eoiiceiitiatiou ■" 

Our expesuaental data ueie dmded into tiro gioitps, one coufainiiig the 
findings on nineteen de\tiose toleiaiice tests uhich j lelded noimal blood sngai 
cuiies and the othei the findings on fliirtj'fiie tests iibicli yielded high, 
diabetic, oi diabetic like blood sugar ciiiies due to infection, diabetes mellitus 
or aithiitis oi allied ilieuniatoid conditions The conclusions mil) mil be 
repoited No consistent laintion in the blood loliirae, as measured br lela 
tire hemoglobin pcicentages oenuied legaidless of the degiee of glvcemia 
dereloping diumg the couise of the toleiaiice tests Tims the aieiage blood 
sugar sallies foi the noimal curies at the fasting, one, tivo, and thiee hour 
periods of the tests iv eie 98 0 141 4 109 2, and 98 8 iiig pel 100 c e of blood, 
respectnel) The coiiespouding aieiage lienioglobm leadings \ieie 200 fset 
as standard). 19 97, 20 21 and 2015 mm oi 100 0, 10015, 98 96, and 99 26 
per cent lienioglobm Tlie aierage blood sugar i allies foi the patboghcemio 
omies at each peiiod of the test «eie 105 8, 206 5, 192 2, and 146 7 mg per 
lOO CO of blood The cone^pondia^ aicragc hemoglabsii leadings mere 20 0 
(set as standaid) 19 95 20 11, and 2020 mm ot 100 0, 100 26, 99 45, and 99 01 
per cent hemoglobin Obiioiislj tbeiefore no legnlnr significant laiiation 
in blood lolume occniied dmmg the coiiise of the deitiose toloianee tests 
regardless of the degree of lij pergl) cemia Hence the decrease in nitrogenous 
constituents of tlie blood (amino acids and urea) follomng the ingestion of 
devtiose is not due to blood loUime changes 

SOTIVABt 

1 Eight) seien individual eases hate been subjected to devtiose toler 
aiice tests during nhich the concentration of dextrose, ammo acid mtiogen, 
niea nitiogeii and hemoglobin of the blood bale been deteimined The data 
indicate that an appreciable deciease in the aauno acid mtiogen and uiea 
nitrogen content of the blood ocems duimg the coinse of dextiose tolerance 
tests The cases baie been sepaiated into fiie gxonps The aieiage maximum 
deciease m ammo aeid mtiogen for each group uas noimal eases 12 91 per 
cent, miscellaneous diseases 9 55 pei cent, aithiitis and ilieumatoid eondi 
tious 10 22 pel cent, infection 14 68 pel cent, and diabetes mellitus 11 SI per 
cent The aieiage maximum deciease in uiea mtiogen foi tliose same gioiips 
lias noimal cases 13 57 pei cent, miscellaneous diseases 13 70 per cent, 
arthritis and ilieumatoid conditions 14 78 pei cent, infection 15 02 pei cent 
and diabetes inellitns 11 00 per cent The aieiage maximum decrease in uiea 
nitrogen for the 87 eases ii as J3 04 per cent praoticnlli the same as the 
aieiage maximum deciease iii ammo acid mtiogen (1178 pci cent) No 
significant variations iicre noted belli een the results foi the normal group 
and the pathologic groups No coirclation iias obsened betneen the various 
diseases or the degiee of hi pei gli cemia attained duung the course of the 
tests and the decrease in ammo acid nitrogen and niea nitrogen content of 
the blood 
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2. The coucentratiou of blood dextrose, amino aeid nitrogen, urea nitro- 
gen, uric acid, and hemoglobin of control patients remained unchanged during 
the morning folloiving a twelve-hour fast, despite hourly withdrawals of 
blood. 

3. Diurnal variations in hemoglobin concentration up to 10 or 11 per 
cent were noted. The average values remained constant hoivever. No rela- 
tion between the degree of hyperglycemia and blood volume changes as 
determined by the relative hemoglobin concentration was noted during course 
of the glucose tolerance tests. Except for individual variations, the blood 
volume or hemoglobin concentration remained unchanged during the tests. 
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A COMPAKATIVB STUDY OP GUUCOSU AXD SUCROSU 
TOLERAXCE TESTS^ 


E 6 Schmidt, Ph D , J S EAbTLASD, 3ID, v\d J H Blrm=, 3ID 

BvLTIMOnE Md 


' j TIE glucose tolemnte test ox peihaps more coiiecth the blootl siigai time 
* cui\e’ (1933), has aequiietl justified i)opnlant\ since it is the most seusi 
tne test a\ailable for the detection and evaluation of disoideis of eaibohv 
drate metabolism While the metabolism of glucose both uiidei noinnl and 
pathologic conditions has been studied extensiveh httle attention has been 
given to sucrose metabolism, especiallj of the hospitalized patient 

Although glucose is utilized in even modem hospital pavticuiarlv for 
patients lequiung intiavenous tlieiapv it is not so leadih available to the 
practicing plnsician paiticularh those in tlie smaller commnmties Cane 
sugar, suciose liouevei niav bo readilj obtained pnie and is much less ex 
pensive In vieu of these facts a eompaiatnc studv of the blood sugar 
cuives, and sugar excietiou if anv was made on a senes of 57 hospital pa 
tients aftex the ingestion of glucose followed a few davs later bv an equal 
quantity of suciose or vice veisa 

HISTORIC \L RtStilE 

The liteiatiue on suciose metabolism is not voluminous Accoidmg to 
Rohmaii and Nagano (1907) sucrose is lapidh Indiolvzed in the ahmentan 
canal into its tvro component constituents glucose and fiiictose which upon 
absoiption pioduce a use in the blood siiffai bmulai obsenations have been 
made bj von XooideiP (1917) dacob>en^ (1913) Eisnei and Pointer (1921) 
and Piank and Mehihoin*' (1920) Wheit.as Woim ilnllcU (1SS4) noted 
sucrose in the mine aftei the administration of oO to 250 gm of this sugai 
other viorkeis'' usually lepoit glucose as the sugai being piesent fethattP 
(1923) found that tlie blood sugai of notmai individuals who had ingested 
20 gra of cane sugai rose as lapidlv as with glucose oi levulose although to 
a lesser height Field® (1919) fed 100 gm of siietose to noiraal coloied males 
The average use ni blood sugai vras 20 mg pei 100 cc Monltier and 
Camns‘° (1929) have compaied glucose and suciose toleiance tests in one 
diabetic and in si\ nondnbefic individuals Puselvo” (1931) has studied tlie 
influence on diabetic patients of injections of suciose and inveit sugai upon 
ketomirin ketonemia and infravenouslv injected msulin Grcenwald and 
PennelP^ (1930) noted that in a senes of 15 infants ftvro to ten davs old) 
when fed 2 gm of dextrose pei kilo bodv weight all but one gave a prompt 

•From the Rjorhemieil untl vr«llcal I>‘P'irtnjcnt'» of Merc% Ho-=ip}tnl ind the Depirt 
mtnts of Rioloffical Chemlstij 'ini MeUlcinc of tho I of MtrjHni) School of MetUclne 

lUroiMl for publication March 1$ 1^3* 


13 



Table I 

CojiPARisoN oj’ Glucose and Sucrose Tolerance Tests in Diabetes jMellitus 
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eign body, tiiiclmiiged. While the above experiment was performed with 
ordinary fasting blood it does not seem probable, in view of the work of 
Abderhalden and Buadze (1932), that the ingestion of cane sugar could effect 
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Chart 1. — Normal blood sugar curves following the ingestion of glucose or sucrose (1.5 gm 
per kilo). Average of 18 separate cases. 
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Chart 2. — Blood sugar curves in diabetes mellitus following the ingestion of glucose or sucrose 
(1.5 gm. per kilo). Average of 12 separate cases. 


the mobilization of appreciable quantities of suerase into the blood stream 
within a few minutes. 


During the course of this investigation glucose and sucrose tolerance 
tests have been carried out upon 57 separate hospital patients. No attempt 
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befie patients to these tests 'die thud ffionji of patients d/'ab/e If and r/iait 
3) includes t\\enf\-se\eii uisea iiifeefions 01 aifbiilie eondifions of 




(’Jiiiit t — l.Ioorl ^iiKKi la aif<<n 4 >no ((i(lMliIf <tc miapwirif (|j( Jnt.(R(lrin nf tltifox* 01 

(] I ^III |>< I Idlo; AV'lfO,* of ^7 fsrjfiiliiti 

xniioiis t.\pes wliidi, in Meliled abnoiniall.v lii^di blood Hnt'ai tnne 

cinves uifb both siihoiis 

In stiid^nijr tlie data <jneii b.v these tuo toleianee tests ne weie iiifei- 
csled piiniaid.^ ni fliseoveiinjr uhether hoth snjrafK frne the same tjpe 0/ 
lilood and uiiiie Hiihoir (ni\es In alioif, will the inirestioii of lane siihoti 
Meld tlie same elinieal iiifonnation as a like rjnanlif.v ol hdiieose? 


roMMLNI AM» StJMMAin 

3 KIft.^-se^en hospital eases lni\e been snliimled to liotli jrbnose and 
sueiose toleianee tests and tlie lespeethe blood and iiiiiie Niih'ai tuives 
shidied eoiripauifnel.v Wliile indnidnal diffemnis neie found lietueen 
the xaiious lilood snoai liimcs, then (;eii(ial pallein uas aimilai A triotip 
<if eitiUleeu patients (Cliaif 1). Jiee (lotii olnions eaihoh>dia(e nielaholism 
nbnoinnililies, nouinil lilood snpii tiiMrs and uinies ni'hodne to Ileiie* 

dief 'k solution ASilfi hotli snpiiH The aieia^re hlnod snrrai \aliies lollounih'' 
sueiose iiijrestion ueie 1007, 120 2, 102 3, and O’ifi mjr per renl foi the fast- 
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iiig, one-hour, two-hour, and three-hour periods, resiiectively. These same 
patients gave, upon the administration of a similar amount of glucose (1.5 
gm. per kilogram of body iveight), blood sugar values of 101.4, 146.0, 117.2, 
and 98.2 per cent at the same time intervals. Thus the average blood sugar 
curve given by the sucrose meal ivas 11.51, 12.71, and 2.75 per cent loiver 
than that given by glucose for the one-hour, two-liour, and three-hour periods, 
respectively. It is evident, therefore, that the ingestion of approximately 
100 gm. of sucrose ordinarilj’’ jdelds a blood sugar curve well within the nor- 
mal limits as established by glucose toleranee tests. The ui-ines were free 
from sucrose or reducing sugars regardless of the tj"pe of sugar inge.sted. 

2. Twelve patients with diabetes mellitus showed marked hyperglycemia 
and glycosuria with both sugars (Table I and Chart 2). The highest blood 
sugar value (Case 19) given by sucrose was 333 mg. per cent as compared to 
480 mg. per cent given by the same patient when glucose was administered. 
The average blood sugar values for these sucrose tolerance tests were 118.0, 
225.3, 184.0, and 149.6 mg. per cent for the fasting, one-hour, two-hour, and 
three-hour periods, respectively, as compared to 117.8, 247.8, 222.6, and 185.0 
mg. per cent for glucose at the respective time intervals. Thus the blood 
sugar response to sucrose ingestion was 9.8, 17.34, and 19.13 per cent lower 
than that given bj" glucose for the one-, two- and three-hour intervaks, respec- 
tivelj'. Both sugars resulted in gljmosuria to approximately the same extent. 
In no case did the administration of sucrose fail to bring out the diabetic 
tendencies of these patients. Hence it is our opinion that clinically sucrose 
is as satisfactory as glucose for the detection and evaluation of diabetes 
mellitus. 

3 Twenty-seven patients with various arthritic and infectious conditions 
have also been studied in a like manner (Table II and Chart 3). The average 
blood sugar values following sucrose ingestion were 103.9, 183.4, 160.4, and 
123.7 mg. per cent for the fasting, one-hour, two-hour, and three-hour periods, 
respectively, as compared to 103.7, 198.3, 173.8, and 136.9 mg. per cent for 
glucose at similar time intervals. Thus these patients showed a blood sugar 
response to sucrose ingestion 8.02, 7.71, and 9.64 per cent lower than the 
response given by glucose at the various periods of the test. However, one 
can readily conclude from the data that sucrose tolerance tests .show as well 
as glucose tolerance tests that an abnormality in carbohydrate metabolism is 
present dnring arthritis, infections, and similar conditions. In addition, 
sucrose ingestion shows equally well that this abnormality disappears as the 
infection clears up. Material differences between consecutive blood sugar 
curves following ingestion of sugar need not always be surprising since re- 
covery from the infection rapidly increases the patieu"' ’ bility to remove 


sugar from the blood It seems obvious that in some- ises wlr- 

terial differences between the curves were noted, an cut, c 

wise, in the condition of the patient could liaA’e ta’ - ithou 

evident clinically. Case 47-48 is intere<-' ' i i this data 
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on this patient cleailj pio^es that sucrose toleiaiice tests bimg out the im 
pio'\emeut in caibohjcliate tolennce as A\ell as does glucose ulien the infec- 
tion has cleaied up 

As a rule, despite the high values foi the blood sugais, the urines ueie 
usuallj flee fiom leducmg sugais Ghcosuiia -was piesent dining si\ glii 
cose tolerance tests and dining two sucrose tolerance tests Case 35 diffeied 
matenalh in that glucose ingestion icsiilted in 4 plus uiine sugar at the 
second and thud honih periods wheieas the uiine uas fiee fiom sugai fol 
lowing the sucrose meal The blood sugar cm^es uere abnormalh high witli 
both sugais llOwe^e^ "Whether glucose intake lesnlts in moie frequent 
glycosuria than does sueiose can oiih be pioied bv more ext ensue studies 
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THE BACTERICIDAL AND PHOTOCHEMICAL PROPERTIES OF 
IRRADIATED PETROLATUM AND MINERAL OIL* 


Franklin A. Stevens, M.D., New York, N. Y. 


TN 1931 Eising' suggested the use of irradiated petrolatum for the treatment of 
A infected wounds and sinuses. He had observed that with this treatment the 
bacterial count in tlie discharge from the wounds diminished, the growth of 
granulation tissue was stimulated and healing was hastened. These effects were 
attributed to a bactericidal action together witli a stimulus to healing, both of 
which he believed were due to secondary rays emanating from petrolatum follow- 
ing ultraviolet irradiation. He found that photographic plates could be sensi- 
tized to subsequent development if they were placed in the dark over petrolatum 
previously exposed to ultraviolet light from which the longer w’ave lengths had 
been filtered. Exposure occurred even though the plates w'cre sealed between 
sheets of x-ray film from which the emulsion had been I’emoved. From these 
observations he concluded that the theraiieutic value of the oil w'as due to sec- 
ondary radiant energy dependent on exposure to ultraviolet light rays. In 
subsequent articles^- ^ he attributed the photochemical action of the iiTadiated 
petrolatum to heavy gaseous reducing agents and not to actinism. Even though 
infection apparently subsided in wounds which were treated, the petrolatum 
failed to kill bacteria in vitro. He remarks, however, that if a loop of Staphylo- 
coccus aureus from an agar slant is suspended finely in irradiated oil, according 
to the method of Thompson and Sheard,^ subcultures from this oil slioiv no 
groivth after eight hours. He concludes that the bactericidal action differs 
from that of ordinary germicides in that it is slow, that the vapor affecting 
the photographic plate is not the same as the bactericidal vapor arising from 
some irradiated vegetable and animal oils, and that the factor which promotes 
healing may be distinct from that detrimental to the growth of bacteria. 

While it has been impractical to carry out extensive laboratory experiments 
on the growth-stimulating qualities of irradiated petrolatum, the photochemical 
and bactericidal properties have been investigated. Tlie effects on both aerobic 
and anaerobic bacteria have been studied. Unfortunately, so little if any bac- 
tericidal effect has been observed, that the correlation between the bactericidal 
and photosensitizing qualities could not be investigated. 

PHOTOCHEMICAL EFFECTS 

The first few experiments confirmed some but not all of the observations 
previously recorded in the literature. Noimial petrolatum failed to fog photo- 
graphic plates, but irradiated pelrolatum did fog them nithin twenty -four hours. 

•From the Department of Medicine, College of Physicians and Surgeons of Columbia Uni- 
versity, and the Presbyterian Hospital. 

Received for publication, March 1, 1935. 
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Glass 01 quaitz placed between the surface of the petrolatum and the emuhton 
prevented fogging, but the interposition of a film of acetoecllulose failed to 
abolish the effect In tliesc and all subsequent e\posuics, the pttiohtiim was 
iriadiated undci a quaitz mcicui} aic at 30 cm in flat dishes with umfoiin 
surface exposures Tlic photoehcroical effects wore tested with 10 ec of ii 
radiated oil m Stendei jars of uiiifoim size Instman hv pcrscnsitn e picss 
plates weie inverted ovci these jai' foi twentv four houi-s 

Aftei confirmation of the obseiwation that plates were affected through 
washed \ lav film but not thioilgb glass oi quartz, the assumption that the 
fogging effect resulted fiom vapoi fiom the irradiated petrolatum was sub 
jeoted to cspeiimcntal studj A Stciidci jai was paitialh filled with madiatcd 
potiolatum, a plate was sealed to the iim with gelatin, and a eniient of air 
was dravvrn rapidh over the suifaee of the petiolatum thiough an inlet and out 
let sealed in opposite sides of the jai The plate was iiiitogged after twentv 
four hours Both noimal and irradiated petrolatum were then altcniatelj de 
gassed m a vacuum and satniatcd with csibou dioNidc, nitiogeii oi osvgen 
If petrolatum previoush activated bv viltraviolct light vva'- washed sviccessivelv 
with anv one of these gases, samples removed aftet each washing showed a 
stead} decrease in the photoehcmical effect Si\ washings usuallv abolished the 
effect on til eh Normal oil simthrh degassed and washed icpcatedlj witli 
nitiogen or caiboii dioxide was not activated bi iiltnviolct light aftei sovcial 
washings, oven if finalh satuiated with oxvgcn before ttradnlion If oxvgcn 
was used foi washing, samples removed aftci cioh degassing and irradiated 
showed a less rapid dcoicase m photochemical effect, when compared vnth sim 
ilai samples washed with caihon dioxide and satuiated once with oxvgen Jtoic 
washings weie requned with oxvgcn than with caibon dioxide to abolish com 
pletclv the fogging effect A eiuicnt of an bubbled tluoiigh inadnted imtictal 
oil paitialh icinoved the substance respnisible foi fogging On the assumption 
that this substance was vapoiiztd air was imbhled through sevcial hundied 
cubic centitncteis of UTadiated mmeial oil, collected as it escaped from the 
oil, conducted through a 1 ram quartz tube hmg against the emulsion of a 
photographic plate and then allowed to escape fiom a capillarv tube against 
the surface of a film of actfocelhilose picssed firmh against a second jiiatc 
The fiist plate was unexposed where the tube lav against it, the second was 
fogged where the an current flowed against the film of acetocdhilose Thtst 
experiments seem to show eonelnsivch tint the fogging effects obtained with 
madiatcd petrohtum au esusvd bv a vapor which is readilj diffusible and 
must come in contact with the emulsion to affect the plate 

In one of the pievious expenments, oil fulh satuiated vnth oxvgen previous 
to irradiation appealed more photoactive than a sample less fully satuiated 
This experiment suggested that oxvgcn might be iitccssaiv foi the actuation 
of the inactive aubst mee An ideal ixpciiment uas impos-.ib!e tlanipiilation 
designed to completclv leinovc the oxvgcn piior to iiiadutioii lemovcd the 
prcciirsoi of the substance responsible foi fogging as well \s a eomiuoimso 
the effects of piactieallv cciuivalent sataiation with oxvgcn and nilrogon piioi 
to ladiation were compaicd A sample of iioimal oil was degassed and satii 
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rated twice ivith carbon dioxide. This reduced the fogging effect on plates 
to a point where comparisons could be readil.y made. Ecpial volumes of the 
oil, still saturated with carbon dioxide, Avere transferred to tAvo identical vessels. 
The Amssels AA’ere coA’ered AAuth clear cellophane. Equal Amlumes of nitrogen and 
oxygen AA'ere then bubbled through these samples at equal rates AA'hile the samples 
AA-ere exposed similarly to ultraviolet liglit. The sample treated AAuth nitrogen 
was photocheinically inactive but intense aetiA'ity Avas obtained AA'ith the oxj'gen- 
treated sample, proving the necessity for oxygen in the process of activation. 

With the AA-ell-recognized oxidizing effect of ultraviolet light in mind, the 
dependence on oxygen for the photochemical activation of the oil suggested that 
acthm organic peroxides might be foi-med. Harris, Bunker, and Milas'^’ ® have 
found peroxides in the vapor above irradiated oils. Tests for peroxidic sub- 
stances immediately above the surface or irradiated petrolatum confirmed their 
observations. They found no aldehydes, nor did they obtain diffusion of perox- 
ides through x-ray film. Technical difficulties have rendered tests for aldehydes 
in the vapor immediately above active oils inconclusive. Experiments have 
shoAA-n, hoAA-ever, that the peroxides diffii.se througli a film of aeetocelliilose and 
that aldehydes arc to be found Avith them. Sections of Avashed x-ray film Avere 
coated AAuth pure gelatin. When the coatings Avere nearly dry the covers of 
Petri dishes Avere pressed rim doA\m on the films of gelatin. The covers Avith 
the adhering sections of x-ray film Avere then placed over the bottoms of the 
dishes AA'hich Avere partially filled Avith petrolatum. Some of the gelatin films 
Avere plain, others impregnated Avith starch. Some dishes Avere filled AA'ith normal 
and others Avith irradiated petrolatum. After several hours at 38° C., the 
sections of film Avere removed and the gelatin scraped off each into tubes of cold 
Avater. A blue color Avas developed in the tubes of the starch emulsion from 
the dishes of irradiated petrolatum Avhen an acidified iodide solution Avas added. 
The scrapings of plain gelatin Avere red after Schiff’s reagent had been added 
to these tubes. The control reactions Avith gelatin exposed over normal petrolatum 
Avere negative Avith both reagents. The Schiff reagent used gaA'c negative re- 
actions Avith perhydrol. 

The previous experiments permit the conclusion that the photoactivity of 
irradiated petrolatum and mineral oil is chemical, that a substance is activated 
by ultraviolet light in the presence of oxygen Avhich vaporizes readily, that 
organic peroxides and aldehydes are formed, and that these aldehydes and 
peroxides diffuse readily through a film of acetoeellulose. 

BACTERICIDAL EFFECTS 

Although many essential oils are normally bactericidal, an effect occurring 
chiefly Avith those containing alcohols or aldehydes, the effect of the vapoi-s has 
been little studied. Experiments in this direction are difficult because vaporiza- 
tion occurs so readily that bacteria exposed to the vapor are soon smothered 
in a coating of oil. Hence, a comparison of the bactericidal effects, before and 
after irradiation, of the oils or the A'apors of oils AA'hich noimally kill bacteiia 
is unsatisfactoril}' ineonclusiA'C. But WHenn,^ in 192/, obseiA'ed bactericidal 
action Avith A'apors of irradiated oils AA'hich Aiere not bacteiicides in the un- 
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iiradiated state With meoiicliisiic evidence he attiibuted this actnif) to 
light emanations Hams, Bimhei and Jfilas, just leeenfh, aftei an extensue 
studi of the baetencKlal effects of xaporous emanations fiom numeious ii 
radialcd ACgetable and animal oils, concluded that the haetcucidal effects %A«e 
due to peroxides Tiiej found a diicct eorielatioii, not betnten the initial or 
final peioxidic ovigeii content of iiiadiafcd oils, but betueeii the increase 
in pcioxidic oxigcn content occuniiig duiing in adiation, and the gcimieidal 
effect of then lapors 

Iinestigations of the baetciicidal effects of iiiadiated petrolatum and ram 
eial 0)1 liaic been made Boss’ lepoitod that Sinphylococcu', omens, but not 
BanUm pyocyanens, xias Killed xxlicn a loop of these bacteria fiovn agai A\as 
emulsified m an inadiated mixtiiic of pcfiolatum and lanolin Thompson and 
Sheard lepeated these cxpeiiments Thej made bacteiicidal counts fiom hour 
to hour fiom the emulsion ot bactciia and niadiated potiolafnm and compared 
these counts uitli counts ot bacteria suspended in normal pctiolatnm The 
counts on the irradiated mixtuic siioncd a stead) and lapid deciease in bac 
tena A deciease uas also eiieouiiteied lu the unuiadiated mixture Hams, 
Bunker and Milas exposed films of bacteria on agai jilatcs to the i apoi oa or ii 
ladiatcd mineral oil Tiie baetciia iicic not killed These in iitio c\pcimcntf, 
houcAcr, fail to funiish the conditions uiidci nJiich a clinical genmcidc must 
act Scars and Black’ ha\c ucenth caiiied out in \itio oxpenments, simulating 
the conditions undoi ttluch a bactciicidal oil must act in \no The anaeiobes 
studied ncre not affected, noi ucie bacilli ot the colon ttphoid gioup Killed bj 
iriaeliated petiolatum Stapln loeocem and stieptococcus, both sJudaiii and 
hcmolj liens, neic not liable aftei piolonged contact nith the lUadiatcd oil 
These authois conclude that the mild bacteiicidal effect obsoited is due to a 
nomolntiie compound fonticd uiidei the oxidatne action of ultiaiiolet light 

To e\<ictlj simulate m xitio the conditions cneonnfeicd in an infected uound 
IS impossible The iieaiest appioacli is an cxpeiiment in hIiicIi the bacteiia 
are suspended in minute globules of mill lent media emulsified in the oil or 
pctiolaturo In prcliminan espeiimcnts fieshlj spread films of semnl aeiobic 
pathogens on blood agai plates ncic exposed tnentA font horn's in the incubafoi 
to the vapoi oxer inadiated petrolatum Seeeiat common aiiaeiolics ucie sim 
ilarl} exposed dunng incubation in Fildcs Jais Next, 1 cc of liquid ciiltuie 
of each of these bacteiia was centiifugcd, and the icsidual bacteiial sediment 
thoronghh mixed wnth 5 ct of wai-rocd inadiated petiolatnm Ciiltiues weic 
made in twciitj foui liouis In the third expel imeiit I cc of uiicentnfugcd 
liquid culture of each of these bacteiia was emulsified in iiradiated mixtures of 
mmcial oil and petrolatum of a consistencj in whicli a fine suspension of the 
culture was possible Aftci twentx four houn, tlie tubes wtie waimcd, the 
media ccntiifngod to the bottoms of the tubes and cnltimd Fmalli lee of 
fiosh medium was inocnl.ited with a loop of the glowing ciiltuics Inadiated 
mixtiues of waimcd mmeial oil and pcliolatum weie added and the liquid media 
wcie emulsified finch m the oil The tubes weic incubnfed acioincalh oi 
aiiaerohieallj aeeoiding to the lequnemcnts ot the bactcin Aftei foui dais 
these tubes weie warmed and ccntiifuged Tilms and cultuus of the sub 
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jacent media showed luxuriant growth. The aerobes studied were Staphylococcus 
aureus, a virulent strain of Streptococcus hcmolyticus, Neisseria catarrhalis, 
Streptococcus viridans, a vii’ulent Streptococcus pneumoniae, Hemophilus influ- 
enzae, Pasteurelln lepiseptica, and Bactciium coli. The folloAving Clostridia; 
chauvaei, histolyticum, novyi, oedematiens, sepique, sporogenes, and welchii, 
were subjected to the above experiments. None was killed nor was growth ap- 
parently inhibited. 


DISCUSSION 

The experiments undertaken show conclusively that, as a result of oxida- 
tion occurring during exposure of vaseline or liquid petrolatum to ultraviolet 
light, vaporous peroxides and aldehydes are evolved. Neither the oils nor the 
vapor from them were sufficiently bactericidal that a germicidal effect on strains 
of virulent aerobes or stock strains of anaerobes could be demonstrated in vitro. 
Other oils, according to some authors, when irradiated acquire definite bac- 
tericidal properties. They correlate this bactericidal effect with the increase 
in peroxidic oxj'gen occurring under irradiation. 
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BACTERICID \h ACTION OV SHORT AND ULTRASHORT WAVES’ 


C K Gait, jM D , \\d Dwid JIiller, DVil, NF^\ 'Vork, N Y 


'T’HE ^^o^k of foreign aiithoii> has sliown a specific bactericidal action of iiltn 
A shoit Ihis means that the clcctionic action of those nltuilngh Le 

quencics lias a lethal action on bactciia because of the peeiiliaiities of the 
fiequcncj itself and not because of an\ otliei effects as induced heat Pnrthei 
more, different baetciia lespond differently to diffcient na\e lengths, a 
four meter na\e, foi cvample, ma\ not Kill a bacteria, the dcstiuction of nhich 
may , ho^\e^e^, be accomplished by a 15 metci na\c In shoit, the object of this 
papci is to dctcimine the specific action of ultrashoit y\a\es on bactciia 

rxpcriment I — Four bouillon culture tubes of Staph awevs ^\ere used Each tube con 
tamed 5 cc of culture The tubes ncre then placed m i glass beaker filled with ordinarj tap 
water Since the dialcctrie con^tant and condmtivit} of tlic watei is less than that of the 
bouillon, the tap water would be everting no shielding action A clear bouillon tube was 
also added, and its tomperatuic was taken to indicate the temperature rise of tlie bouillon 
cultures The condenser plates in all those evpennicnts were put one inch from sides of the 

glass beaker Ten meter wave -200 watts- - Temperature of bouillon cultures and 

tap water at start was 33* C As the temfcraturc of the w iter began to rise part was drained 
off and cold water to the same amount added In this way the temreratuie of both the water 
and bouillon did not vary more than 2* C duiing the course of the exposure Tins means 
of controlling the temperature rise was u»ed in nil the experiments 

Tube 1 £xpo*e<l /iffeen minutes 

Tube 2 Exposed thirtx minutes 

Tube 3 Exposed foit/fue miniFcs 

Tuiie 4 Exposed sixty minutes 

Subcultures were then made and actue growth note! On the following day Tube 4 
was exposcl sixty mmutca subculturt® weie made and ncti\e giowtli was noted On the 
iollowing diy, Tube 4 was exposed sixt\ iiimutts ami actne growth was noted Tube 4 of 
Staph anrCMS had therefore three hours of exposure on three successive days anl no effects 
were noted 

Experiment II — The above cxpciinient wa« done with sticptoroccus in chains, ten meters 
200 watts Tube 4 of tlie streptococcus, after i total of thiec hours of exposure on three sue 
eessive days, showed nctne growth 

Experiment III — The above was done with txphoid bacilli, 10 meters, 200 watts 
Tube 4 after three hours of exposure on tliice successive d lys showed active growth 

Experiment IF — ^Tho above w is done with pneumococcus, 10 meters, 200 vv itts Tube 
4 after three hours of exposure on three siiccessi\e davs sliowed active growth 

Experiment V — The above four cultures were exposed on three suecessi\e davs for a 
total of tliree hours to 15 meters, 200 vvitts Sulitulturcs sliowed aitive growth m ill four 

Expciiment VI — -The above four cultures were exposcl for throe liours on three sm 
cossive days to 0 meters, 185 watts Sul cultures again showed ictive giowtli 

•Received for publication March $ 1935 
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Experiment VII . — The above four cultures were exposed to 6 meters, 300 watts for a 
total of two hours on two successive days. Subcultures again showed active growth. 

From the above experiments we can say that .short and ultrashort waves in the ranges 
indicated liave no specific action on bacteria in bouillon cultures. 

Experiment VIII . — -Agar plates having cultures of Staph, aureus and steptococcus in 
chains were now put in the condenser field. It v/as important hero to prevent heating of the 
plates above the lethal temperature of the bacteria. A precision thermometer was placed 
between two agar plates in the field and in this way the temperature of the plates was found. 
This of course did not give tlie absolute temperature of the agar cultures but sufficed to help 
in keeping the temperature below the lethal point of the bacteiia. Mdien the thoimometer read 
37° C., the agar plates were removed from th.e field, cooled and then exposed again. In this 
way the plates were e.xposed for a total of two hours. They nere exposed to 10 meters at 
200 watts, and 15 meters at 200 watts. Subcultures were then made and active growth 
noted. 

Our experiments failed to show a bactericidal action of short and ultra- 
short waves, limited to the respective wave lengths and power used. Of course 
the body is not a test tube, and in the body eei-tain secondary effects from the 
use of short waves may have a decided influence upon bacterial life. 

40 IVest 86th Street 

451 West End Avenue 


THE DOCTOR AS AUTHOR*' 


Edward Podolsky, M.D., Brooklyn, N. Y. 


T he profession of medicine peculiarly fits the physician for the profession of 
letters. His pi-actice constanlli' affoi’ds liim tlm opportunity to study and 
observe a wide miscellany of human characters and the conditions which formed 
and sustained each individual type. The physician and the novelist both 
devote their energies in an endeavor to fathom the mysteries of life and to under- 
stand them. It was Collins who said: “The novelist is concerned with the 
psychological details of personality, emotional states and behaviour; the springs 
of human action must be his incessant study, for his business is to explore human 
nature and to chart his discoveries, a large part of the physician’s life also.’’ 

A great many physicians have gained fame in literature, perhaps more 
than in any other calling, although it is interesting to recall that Richard Jordan 
Gatling, inventor of the Gatling gun, David Livingstone, who penetrated the 
depths of Africa, Leander Starr Jameson of the infamous or famous Jameson 
Raid into Transvaal, Leonard Wood, soldier and ruler of provinces, and Theo- 
dore Newton Vail of telephone fame, were all physicians. 

Rabelais, immortal author of the classics Pantagruel and Garganfua, was 
born in 1490, and studied medicine at the University of Montpellier. In 1530, 
he received his Doctor of iiledicine. For many years he was a busy practitioner 

•Received for publication, March 14, 1935. 
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in Ljons, but he found time to add to Ins \ast fund of eiudition and to nntc 
the ad^entuies of Pantagiiicl which foit\ci will li\c as gicat litciatiiic 

Uabolajs’ stones aie notable because thci aic a mi\tme of insane laugliter 
and mock grantj, because the\ point out the childisliiiess and giandcui o± tlie 
commonplace Rabelais was the first gieat laiighei in literature lie saw life 
in all its SOI did details, and he could not he seiious about it 

Among the most notable littciatcuis in the dawm of German litoiature was 
Friedrich ion Sehillei, wlio was bom in 1759, and whose pla^s, The Bohbets, 
Wilham Tell, il/cMc Stumt, Mmd of Athens, are among the gieatest in the Ger 
man language lie was giaduated m medicine, and foi se\cial Ntais was a 
miUtai*} surgeon His success m htouituic, howe\cr, caused him to abandon 
his medical practice in oidci to devote more time to his novels and diamas 

One of the gieatest poets in anv language was Jolin Keats Pew people 
know that Keats was a qualified phvsiei.an lie was bom in 1795 and during 
his jouth became appi enticed to Thomas Hammond, a piomincnt siugcon in 
Edmonton Poi some icason or othci, he could not get along with Hammond and 
broke off his appicnticoshvp He, howevei, contnuiod with his mtdical studies 
and became a dresser at Guv s Hospital ^^Riile at the hospital Keats made 
the acquamtanco of Leigli Hunt, Bcnpainm Havdon, and Shollev, whose companj 
and ideals he found moic congenial tlian those of Ins medical associates It was 
in 1816 that Keats definitclv abandonod rn<'dicinc, for winch ht had little taste, 
two jears later he published Endymion, which won him imponshable fame 
Di John Brown, liom in 1810, was not onl} a Scotch cloctoi with n large 
practice, but a talented man in main directions He was gnduated m medicine 
from Edinburgh and enjoved practice among his people Ho belongs to that 
gioiip of authoi'S who become known as *‘one book’^ anthois, that is, then fame 
lests wholh on but one book Dr Biowm is immortalized in Iitoiatuie as the 
author of the greatest ot ah dog ^(oi le Rah and IIis Rriends 

Olivei Goldsmith, one of the gloncs of Englisli hlciature, autlioi of the 
classics The Desated ViUnye and The Vtat} of ^Vahc}leld, was dulv giaduated 
as a doctor and even wiote two mcdieal books He was of unstable disposition 
and eonstantlj getting in and out of difficult situations He tiied not oiilj mcdi 
cine as a means of gaming a livelihood, but also seveial other piofcssions, and in 
none was he successful At length he determined to tn his fortune in America 
'While at a convivial gathciing he enjoved himself moie than was wise foi him, 
and his ship sailed without him 

He then decided to stiidv law toi which puipose he boiiowcd fiftv pounds 
Ho novel icahzcd tins ambition because he piompth lost his fiftv iiounds at a 
gambling table At the ago of twentj foiii, somewhat sobeicd, he went to Edui 
biugh to studv medicine Foi some strange leason oi other he was able to got 
thiough his eouisos But it was not long before his old lostlessness letunicd With 
a flute for his companion, he vagabonded over Flanders, Fiance, and Switzeiland 
He leturncd at length to Erg^anu to settle down, and for awhile he eked out a 
meager cMstencc hv pounding diugs and tunning errands foi apothccaiics A 
little later he was successful in seeming a medical appointment with the East 
India Company, but it was jevoked He also took examinations for a liospital 
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Experiment VJI . — The above four cultures were exposed tp '' 
total of two hours on two successive daj's. Subeultuics 
From the above experiments we can say that sho''' 
indicated have no specific action on bacteria in bo- 
Experiment nil . — Agar plates havin'- 
chains were now put in the condenser field, 
plates above the lethal temperature of tiie , 
between two agar plates in the field and in thi^ u 
This of course did not give the absolute temperatuu- . 
in keeping tlie temperature below tlie lethal point of the , 

37° C., the agar plates were removed from the field, eoo'e . 
way the plates were exposed foi a total of two liours. Tia; 

200 watts, and 15 meters at 200 watts. Subcultuies neie tl.i 
noted. 

Our experiments failed to show a bactericidal action oi 
short waves, limited to the respective wave lengths and power tis- 
the body is not a test tube, and in the bod 3 ' certain secondar.v efl'ei . 
use of short waves may liave a decided influence upon bacterial life. 

40 West 86th Street 
451 West End Avenue 


THE DOCTOR AS AUTHOR"' 


Edward Podolsky, JLD., Brooklyn, N. Y. 


T he profession of medicine peculiarly fits the ])hysician for the profession of 
letters. His practice constantly affords him the opportunity to studj- and 
observe a ivide miseellanj' of human characters and the conditions which formed 
and sustained each individual type. Tlie physician and tlie novelist both 
devote their energies in an endeavor to fathom the mysteries of life and to under- 
stand them. It was Collins who said: “The novelist is concerned with the 
psj'^chological details of personalitv, emotional states and behaviour; the springs 
of human action must be his incessant study, for his business is to explore human 
nature and to chart his discoveries, a large part of the physician's life also.” 

A great many physicians have gained fame in literature, perhaps more 
than in any other calling, altliough it is interesting to recall that Richard Jordan 
Gatling, inventor of the Gatling gun, David Living.stone, who penetrated the 
depths of Africa, Leander Starr Jameson of the infamous or famous Jameson 
Raid into Transvaal, Leonard AVood, soldier and ruler of provinces, and Theo- 
dore Newton A^ail of telephone fame, were all physicians. 

Rabelais, immortal author of the classics Pantagrucl and Garganhia, was 
born in 1490, and studied medicine at the Universitj' of Alontpellier, In 1530, 
he received his Doctor of iMedicinc. For many years he was a busy practitioner 
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in Ljons, but he found tiiiu t > i Id to his \ist jimd of trudition and to ^\uti 
the ad\entiues of Pant uuui ui i h toiwci ^\l^ li\e as mi it htti itutv 

Kabolais stones aiL not d> « Iti uiso t]u\ au a mi\tui\ of nisine laiijihtoi 
and mock gnMh bcoui^'C t!u> p mt out the (hildishiuss and irniuUm ol the 
commonplace Rabel ns n is tla niM gieat huighei in litoiatuie III siw hto 
m all its soidid details ind he u uid not be <itiious about it 

Amoiis: the most notihh lit ii ittuis in the daum of t'liinun lituatuiv uas 
Priediich ^on Seliillu who w is bom in 175^, and wliosi pbns Tin Kohhi}'^ 
ilham Tdl, Mane Manl of Ulun\ ai\ amonir tlie uiiatist ni the Gii 

man language lie w is ai i iipt^d in inediemc, ind foi si\iial Mais was i 
militai.\ suigeon IIis sumss m htiiatnie, houcMi eiusid him to nbiiidon 
his medical piactiet in oulu 1 1 dt\ote moie lime to his lunels and di imas 

One of the gioatist poits in an\ linirinire nns dohii Ki its Ptw people 
know that Keats was i ((Uilitiod pinsienii lit w is bom in 17‘n and duiiiii>: 
his 'vouth became appuntuid to Tlionus Hammond, a pioniuunt snigion m 
Edmonton For some uason ai olliti, be eonld not get along w ilh 11 immond and 
"broke off his appioutictslnp He howe\ti, tontnimd with Ins mtdital studns 
and became a diessoi nr Ein s Hospit il Wliile at tlie liospital ICuits made 
the acquaintance ot Ltiuli Hunt Btnjamm Ha^don, and Shelli\ , wliost tompaiu 
and ideals ho found nunc congenial tlian those of his medu il assoiintcs It was 
in 1816 that Keats dofiiiiteh ibmdoned in'dicinc, foi which !k liad litllt taste, 
two jears latei he published nudymwn which won Inm impciisliabli inme 

Dr John Brown, hoin m ISIO, wa*? not onI\ a Siotcli dodoi willi a laigt 
piaetico, but a talented mnu in m \n\ dneciions He w is gi idi nttd in nudioine 
from Edmbuigh and onjo\td pinctice among his jkojiU He belongs to tlial 

gioup of anthoi*s who become known ns “one book^’ authois tlint is tlieii lame 

rests wliolh on but one booh Pi Blown is immoitnli/cd in litiialuic as tin 
authoi of the gieatcst ot all dog '■tone Ilah and //if Vnends 

Olnei Goldsmitli, one of the gloiits of Englisli liltiatiiic, antlioi of tin 
classics The Desated Villae/c and 7/<c Tiao of W alcfidd was dul\ ginduatul 
as a doctoi and e\eu wioto two medicil books He was of uiistabh disjiosition 
and constantl^ getting in and out of difbcult situations lie fned not onl> nudi* 
cine as a means of gaming a li\tiihood but also sc^elal otliei piofissions and in 
none was he successful At length he dctcimintd to 1i\ his foitunc m Anuiica 
AVIiilc at a comnial gathcniig hi onJo^cd himself niou tliin was wise foi him, 
and his ship sailed without liim 

He then decided to stiuh law ioi winch puiposc he boi lowed hft\ pounds 
He nc\ci realized this .imbilion beciusc ho pit)ini)tl\ lost Ins fift\ iiounds at a 
gambling table At the age of twent\ foiu, somiwlnt soboud, bi went to Edm 
biiigh to stud\ medicine Foi some stiangc icison oi olboi he was able to get 
tliiougli bis eouiscs But it was not long be foie his old iistlessiuss lotuniid IVilJi 
a flute for his com]) niioii, lie ^ agabonded on i Flandcis, Fiance, and Suil/Lilaiid 
Ho ictiirned at length to Englnim to Mitlc down, and foi swlnlo be cUd out a 
meager existence In pounding dings md lunnnig ti lands foi aiiothcc nics 
little later he was successful m sccuiing a medical appointment with the E 
India Companj, but it was jcniktd He also took examinations foi a hnspi 
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Experiment F/7.— Tlie above four cultiiros wore exposed to (5 meters, 300 watts for a 
total of two hours on two successive days. Subcultures again showed active growth. 

Prom tlie above e.xporinienta we can say that short and ultrashort waves in the ranges 
indicated liave no specific action on bacteria in bouillon cultures. 

Experiment F///.— Agar plates liaving cultures of Staph, aureus and steptococcus in 
chains were now put in the condenser field. It was important here to prevent heating of the 
plates above the lethal temperature of the bacteria. A precLsion thermometer was placed 
between two agar plates in the field and in this way the temperature of the plates was found. 
This of course did not give the absolute temperature of the agar cultures but sufficed to help 
in keeping the temperature below the lethal point of the bacteiia. Wlien the tliermometer read 
3i C., the agar plates were removed from tlie field, cooled and then exposed again. In this 
ivay the plates were exposed for a total of two hours. They were exposed to 10 meters at 
200 natts, and 15 meters at 200 ivatts. Subcultuies were then made and active growth 
noted. 

Our experiments failed to show a bactericidal action of short and ultra- 
short waves, limited to the respective wave lengths and power used. Of course 
the hodj' is not a test tube, and in the body certain secondary effects from the 
use of short waves may have a decided influence upon bacterial life. 

40 West SGth Street 

451 West End Avenue 


THE DOCTOR AS AUTHOR** 


Edward Podolsky, ilLD., Brooklyn, N. T. 


T he profession of medicine peculiarly fits the physician for the profession of 
letters. His practice constantly affords him the opportunity to study and 
observe a wide miscellany of human characters and the conditions which formed 
and sustained each individual type. The physician and the novelist both 
devote their energies in an endeavor to fathom the mysteries of life and to under- 
stand them. It was Collins who said: “The novelist is concemed with the 
psi’^chological details of personality, emotional states and behaviour; the springs 
of human action must be his incessant study, for his business is to explore human 
nature and to chart his discoveries, a large part of the physician’s life also. 

A great many physicians have gained fame in literature, perhaps more 
than in any other calling, although it is interesting to recall that Richard Jordan 
Catling, inventor of the Gatling gun, David Livingstone, who penetrated the 
depths^of Africa, Lcandcr Starr Jameson of the infamous or famous Jameson 
Raid into Transvaal, Leonard Wood, soldier and ruler of provinces, and Theo- 
dore Newton Vail of telephone fame, were all physicians. 

Rabelais, immortal author of the classics Pantagrucl and Gargantm, was 
born in 149o', and studied medicine at the University of Montpellier. In 1530, 
he received his Doctor of Medicine. For many years he was a busy practitioner 
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mach siipciioi to liis Sliotlodv Holmes stones )i(i\e nc^ci been as popnlai as 
ll^c^ desor^c to be Eicii moic popiilai neic his scientific stones featiinng Pio 
fessoi Cliallengei Piofcssoi rhallcngei, like Shciloek Holmes, had Ins countei 
pait in tea! life lie w.is Picltssoi Witliam Riithcifoid, the jiln siologist Pot 
Ins Ilatonj of the Boei 11 m he las lnn!>litcc! When la lost a son in the Woild 
Wai his mteiest tumid to spintualism which lesulted in a steads stieam of 
spintuahstie books flora his pen 

Silas Wen MitthcU was anothci of the populai ^tmcncau noielists who was 
also a gicat doctoi Ho wiote \ olnminotisli on botli medical and pojnilai topics 
In medicine he beeame known as the onguutoi of the lestciue” and m 
populai hteiatnie he gamed fame as the autlioi of a Mn snocessM noiel, JIntjh 
Wynne 

Russia pioduccd one of Ihs most glonoiis of the cloctci aufhois, one of the 
gicatest of shoit ston wntns, Anton Chekhoi Chekhov piacticcd medicine 
dunm; the caih pait of Ins adult life and was latliei successful, but tubeiculosis 
caused him to cm tail his medical activities He was alreadv making a name 
for himself as a vvritei and diamatist In Ins slioit OMStcncc he jnoduced some 
of the gicatcst stones and diamas which even todav aio pioduccd thioughout 
tlie vvoild with sueecss 

John JIcCiee is a poet whose fame will lest on one gicat poem he vvioto, 
peihaps the greatest pioduccd bv the Woild Win He was bom at Guelph, 
Ontaiio, Canada and studied medicine at Toronto In 1899, he went to McGill 
Umveisitv to assume his duties as a pithologist, a little latei becoming a Icotuici 
m elinica! medicine In Octobei, 19W, he went overseas as a medical ofifieei 
with the fiist Canadian contingent Font vcais latei lie was appointed a consult 
mg plijsieian to the Butish aimies m the field, but bcfoio ho could ciitei on lus 
new duties he covitiacted double pneumoiua flora which he died His gieat 
poem, In rinnden Pidiit., was published m Punch on Decembei 8, 1915 

The late Poet Gaiiieato of England, Di Robert Budges, was a phvsician 
who vviotc some excellent medical papers befoic he tinned to wilting poetiv 
He left boliiiid some of the gicatcst of leccnt English poems Di Hemj Diura 
mond, populailv designated, though uiiofficialh , the Caiiadran Poet Laiucatc, 
piacticcd medicine m Montieal and clsevvlicic m Canada foi moie than tvvcntj 
jeais bcfoie he finallv gave up Ins piactice to desenbo the life and chaiactcr of 
Ficncli habitant life m Ins jiocms, winch have .ittaiiiid a vciv wide vogue 

The doctoi has contiibutcd and is contiilnitmg to ennent liteiatnrc with 
gieatei gloiv than cvci bcfoic The conKmporaiv doctoi aiithoi is a vciv mv 
poitant part of living liteialinc Pcihaps the gicatcst of living piivsieian 
vvnteis IS Sonieiset Maugham, whose plavs and novels aie now among the 
classics Maugham was bom m Pans in 1874, tlio son of tlvo attomcv to the 
Britisli Embassv He lecencd his education at King’s College, Cimbiidge, and 
the tJmvcibitv of Htulclberg It was his intention to become a ])amtc:, but 
vvlien Ins fanniv Kliniied to England ho seemed to hue lost this ambition and 
instead dcteimmcd to studv mcdiemt IK icccivcd his medical deguo hut novel 
piactHid His fiist novel, Liza of Lambttli, was based on Ins txpcutnccs in llie 
hospital 111 which he seemed Ins medical education, but tlic novel clidii t make 
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much of an impression. This siiould perhaps have discouraged ilaughain from 
using his own experiences as the basis of a novel, but it didn’t. He felt that he 
had an interesting story to tell, the storj’' of a medical student with a physical 
handicap, and what life meant to him. He told his story in Of Human Bondage, 
and this proved to be the greatest novel he ever wrote, and a work of fiction 
which became a classic. He later tunied to play writing, in which field he be- 
came as popular as in the writing of novels. 

Francis Brett young is another of the older English physician-authors 
Avhose greatest novel My Brother Jonathan like Of Human Bondage deals with 
medical life. Portrait of Clare and Mr. and Mrs. Pennington are two other novels 
of Dr. Young which have proved very popular. Another author belonging to the 
same group is Warwick Deeping whose greatest novel, Sorrell and Son, also deals 
with medical life. Dr. Deeping is the son and grandson of physicians. He re- 
ceived his medical training at Cambridge but was more interested in literature 
than in medicine. During the War he served in Gallipoli and France in the 
Koyal Army Medical Corps. After the War Dr. Deeping devoted himself ex- 
clusively to fiction writing, producing The Ten Comma ndments, Stories of Love 
and Courage, Bopers Bow and others. 

Within vexy recent years another doctor has joimxl the group of English 
doctor-novelists. He is Archibald Joseph Cronin, whose first novel. Hatter’s 
Castle, became a world best seller. A second novel. Three Loves, although not 
as popular, also attained world-wide fame. Dr. Cronin was boiTi in Cardross, 
Scotland, and received his Doctor’s degree at Glasgow. He served during the 
War in the medical corps and later did medical reseai’ch in Wales for the De- 
partment of Mines. After a very busy practice in London his healtli became 
undermined and he turned to writing as a recreation. He was so successful as a 
novelist that he determined to devote all his time to writing. 

One woman physician has attained a reputation as a writer with a novel 
Doctor Serocold. She is Dr. Helen Johnson who has written under the name of 
^ Helen Asthon. She received her medical training at London University, but 
after her marriage she retired from practice to devote herself to writing. Be- 
sides Doctor Serocold she has written Far Enough and A Background for 
Caroline. 

The best writers of detective stories have been physicians. AVhen Sir 
Arthur Conan Doyle died his mantle descended upon the shoxdders of Dr. 
Eichard Austin Freeman, creator of Dr. Thorndyke, whose adventures arc known 
to millions. IMany believe that Dr. Freeman is the greatest of modein detective 
stoiy writers. At eighteen he began the study of medicine at IMiddlesex College, 

’ and only six years later was made a Fellow of the Koyal College of Surgeons. 
After an attack of tropical fever contracted while in Africa, he returned to 
England to resume liis practice, but his liealtJi, always veiy poor, did not per- 
mit it. He turned to writing and particularly to creating detective mysteries 
which have carried liis name throxighout the woxld. 

■ Among American authors there are several who deserve xnention. Dr. 
John Eathbone Oliver, both priest and doctox’, has written some of the best 
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novels of today His yiclim and Victoi and Fcni \\ etc best sellers Dr OInei 
leads a verj satisfying life He is a pajciuatiist, a piiest, a professot of 
medical history at Johns Hopkins UmvcrsiU, and a novelist of great poiiei 
A unique American authoi doctor, Charles Alexandei Eastman, a full 
blooded Indian, has \nitlcn some of the best stones of Ameiiean Indian Life 
His boobs, Smoky Days, Wigutim Eichvng^, The lied Huntei and The Animal 
Peoyle, have eiyojcd a noild wide populaiitv 

Among othei American phvsicians who have attained fame as wiiteis are 
Ciiailes Coniad Abbott, J A Markov, Alden Aitlrar Kinpe, James Bavaid 
Clark, C B Blanchard, Ldvvaid C h Adam”, and IVilliam Cailo IVilliams 
Edwaid C L Adams has vvutlen some of rhe best stones of Ameiican iicgio life 
Among his best known stones aio Congaicc Skeiches, Xtgget to Nitjejtr, and 
Pciee’s Gal William Cailo Williams is known foi his two novels In the 
Amencan Giain and Voyage to Fagany 

The gloiioiis tradition of the phv sician authoi is still being earned on by 
an cvei increasing numbti of physicians thioughoiit the woild In Oermany it 
IS Alfred Doblm, authoi of the world succ<"s, Atextindei Pleifz, in the United 
States, Robcit Mcfsaii Wilson, William H Holcombe, Artlnii Gash and otliois, 
in the Philippine Islands il is Jose Rual, whose Tic Ilaglc’s Flight has been 
compared m power to Tjnrle Tom’’- Cabin The docfoi has been among the most 
significant makeis of liteiatmc Horn the oailicsl times He still is 
7110 ^IBEras^lU Avenue 


BLOOD SEDIMENTATION RATE IN DIABETES MELLITDS' 


An Analvtical Studv of 310 Tests Performed on 3 CG PatiksTS 


Davtd W Kravier M D , PuiLAEELPmA, Pa 


T he blood sedimentation test has been used m vaiioiis conditions, particu- 
larly in tubeiculosis and pelvic inflammatory disease Its value as a guide 
in determining the degiee of activitv of an inflammatory pioeess has been 
moie 01 less accepted 

The question as to wlietlier this test could be applied in studying diabetes 
was eonsidetcd, first, because of the prevalence of low giade uileetions ni this 
disease, second, because we wanted to investigate vvhcthei dnbetes per se 
had any influence upon blood sedimentation 

Refenmg to the fiist pioblem vve thought it might be of mtoiesl to learn 
vvhetliei the commonlv accepted focal infcetions have any svstcmic influence 
upon the diabetic indn idual, employ mg the blood sedimentation test as a guide 
The sccoikI pioblem was to leam if possible, what influence diabetes has 

•From the Department of MctlicJne Jefferson Medical College ami the Diabetic Clinic 
Jctvlsh Hospital 

Received for publication April 10 1935 
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upon the sedimentation rate. Having in mind the tendencj' of diabetic pa- 
tients to develop infections because of their lowered resistance, we were curious 
to know wliether or ]iot this lendencj” could be recognized hi' stud 3 ’ing the 
index of sedimentation upon a group of diabetics. 

Method of Studij and Technic . — Five hundred and ten tests were made 
upon 366 patients. Office and out-patient canes embraced this series. Tliej' 
vmre not selected. A record was made of the duration of the disease, the age 
of the patient, and the presence of focal infections: such as the condition of 
the teeth, the tonsils, evidence of sinus infection, gallbladder disease; nota- 
tion was also made of the presence of other infections sucli as arthritis, pjmlitis, 
pulmonaiT diseases, cellulitis and anj- other conditions which ma.y have some 



Fig. 1. 


influence upon the blood sedimentation. Blood sugar estimations were made 
at the same time that the blood was obtained for the sedimentation test. Data 
obtained from this series of tests and observations were recorded and arranged 
in tabular form. These tables will be diseu-ssed later. 

The technic emplojmd in this studj’’ was the one advocated bj'^ Cutler.’’ - 
Time and space do not permit a discussion of the various tests employed for 
blood sedimentation. Blood was obtained by venapuncture. When working 
with the 5 c.c. tubes, 4.5 c.c. of blood were added to 0.5 c.c. of 3 per cent 
sodium citrate or if the 1 c.c. tubes are in use, add 0.9 c.c. blood to 0.1 c.c. 
of the citrate solution. Either test maj’- be employed. The tubes containing 
the mixture are shaken gently, and then permitted to stand for sixty minutes. 
Eeadings are taken every five minutes and tlie level of the cells is recorded 
on graplis, graded iu millimeters. At the end of the sixty-minirte period, the 
graph may be interpreted. 



\MER BLOOD SLDIMEN rVTIO\ IAi£. IN DIABITiLS MELLITUS SU 

TJie lesuiting elu^ es oi Imes die classified accoidmg to the idte and degiee 
of sedimentation These niaj he giouped in tlie follouing 

1 Tlie hansonial line drops down sljghth but rcmuns witlun the uornnl range of 0 to 
8 mni jn males, 0 to 10 mm in ftmihs Tins is the gripJi one «tcs in normals or nlicrc the 
pitliologic piocess, if nnx e\iata ii, inietue 

2 Diagonal Une in whuh the *511110 entition scem«» to occur it legulir mten ils form 

mg a line from 0 to the fiml Jciling, nJwh is HsuaJJi betuetn 10 and 20, but ni ij 

eitend lower 

3 Diagonal cuiic drops fialer thm the diagonal line, tiien *»tttlcs clown to a slower 
period of wliat is described ns “packing Tins graph is usuill^ met witii when the stdx 
mentation indo\ rangia fiom 2(1 to 30 mm 

•1 1 ertreal cinif whert the red cells settle more qui kl) the Imo (hopping aeutelj, usn 
all_j reaching a drop of 20 to 2o mm within the first half hour md then the graph dei clops 
a curre oi ' packing ' This tji>c of graph is aecn m the acute and more ictiie infections 

Foi lilu&tiation, the abote mentioned tapes aie depicted on the sedimeiita 
tioii chart ui Fig- 1 

Diaheics and Blood Sedtmcniatwn — Of the 610 tests 16d neie of the 
liomoutal lino gioup, 262 t\eie diag-onal lines 76 Meie diagonal ciiives, and 
8 iveie leitical caites The combined abnoima) ciutes tieie 340 or 67 8 per 
cent The hoiizontal lines \teie about one thud 01 32 2 pei cent 

A mote detailed stiuh ttas made of the leeoids The\ ueie auanged 
according to the t\pe of ciu^c These difteieut gioups \^ue analyzed and 
figiiies obtained aceoidiiig to the duiation of the diabetes, to the blood sugai, 
and the age in decades Results mai be seen in Tables I to III 


T\slz I 

ANirisrs OP the Bloio Sedimentation Pate AaORDl^^ to the Duration op Dubetss 


PUJUTJOV 

TOTAL CASES 

1 HOBIZONTAl 

NO rEI CENT 

ABNORVUAL 

NO lERCBNT 

ITp to 3 VT 

192 

60 

34 4 j 

' 12 c 

G)G 

3 to <5 

104 

37 

3i6 

67 

04 4 

6 to 10 

123 ! 


29 d 

87 

70 7 

11 up 

8G 

*^5 

291 

Cl 

70 9 

Jfot uicntjoncd 

5 1 



> 



The peicentages in both gnoups seem to \ao sliglitlj The differ 
ence between the eailj diabetic patients (34 4 pei cent) and those who ha^e 
had diabetes eleien jears or moie (291 pei cent) is onlj 5 3 pei cent This 
difference does not seem significant enough to indicate nnj influence of the 
diuation of the disease upon the sedimentation late, because one can siiicl} 
attnbnte this dispanti m figures to age and the possibibt;\ of infections 
developing in oldei people 

Tile next consideration of the ihahete^ sedimentation piob/em was the 
studv of blood sugar estimation at the time wlien flie sediinentation tests were 
peifoimed The lesnlts aie aiianged m Table 11 

If we sepaiate the above lecoids into Group A, embracing the sedimenta 
tion rates of those wlio had a Wood sugai of ]R0 mg or below, we find that 
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69 cases or 31.2 per cent showed horizontal lines and 152 records or 68.8 per 
cent had abnormal ones. Comparing this with the hyperglycemia Group B, we 
find that 95 showed horizontal lines (32.9 per cent) and 194 (67.1 per cent) 
liad abnormal lines. Another interesting fact : if we single out for illustra- 
tion, the 15 mm. diagonal line series Avhich showed the largest indmdual total 


Taple II 

Shoavung the Blood Sugar in aig. per 100 o.c. Compared With the Index of Sfdimfntation 


BLOOD SUGAR 

MG. 

HORIZONTAL 

norsial 

DIAGONAL 

LINE 

15 20 25-30 

DIAGONAL 

CURVE 

ABNORMAL 

15-30 

VERTICAL 

CURTO 

25-35 

TOTAL 

ABNORMAL 

-120 

20 

23 

16 

4 

8 

_ 

51 

121-150 

3o 

22 

16 

1 

8 

2 

49 

151-180 

14 

15 

12 

6 

17 

2 

52 

Total: beloiv 180 

69 

GO 

44 

11 

33 

4 

152 

181-200 

25 

13 

18 

4 

5 

2 

42 

201-250 

34 

26 

28 

5 

6 


65 

251-up 

36 

24 

21 

8 

32 

2 

87 

Total : above 180 

95 

63 

67 

17 

43 

4 

194 


of 123 records, in 60 of these tlie blood sugar Aims 180 mg. or beloAV, Avhile 63 
belonged to the hyperglycemic group. One is impressed udth the similai’ity 
of the percentages in both groups. The difference of 1.7 per cent is striking 
and seems to be a convincing argument against the effect of the blood sugar 
upon the sedimentation rate. This deduction concurs Avith the conclusions of 
Wisselinck,^ Berner,^ Goedel and Hubert.® 

Affe . — An analysis of the sedimentation curves in reference to age Avas 
studied and arranged in Table III. 


Table III 


Shoavikg an Analysis of the Blood Sedimentation Groups According to Age in Decades 


AGE 


to 20 
21-30 
31-40 
41-50 
51-60 
Cl-up 

Total 


HORI- 

ZONTAL 

5 10 

TOTAL 

DIAGONAL LINE 

15 20 25 30 

DIAGONAL CURVE 

15 20 25 30 

vertical 

curve 

25 30 35 

TOTAL 

ABNOR- 

MAL 

COMB. 

TOTAL 

7 

3 

10 

2 

o 







1 


4 

14 

7 

9 

16 

6 

3 




__ 



__ 




9 

25 

5 

8 

13 

11 

9 

2 



1 

__ 

__ 


; 



23 

36 

15 

39 

54 

32 

33 

5 


__ 

6 

10 

1 



1 __ 

88 

142 

5 

31 

36 

44 

30 

13 





8 

16 

7 

1 

__ 3 

122 

158 

10 

25 

35 

28 

34 

6 

2 

1 

4 

15 

7 

1 

2 — 

100 

135 

49 

115 

164 

123 

111 

26 

»> 

2 

18 

41 

15 

2 

3 3 

346 

510 

1 164 



202 



76 



8 




We noticed that the younger patients coming under our observation 
shoAved either horizontal lines or the slightly abnormal cuiwes. Since diabetes 
is a disease AAdiich occurs more commonly in the fifth, sixth, and seA'enth 
decades, Ave naturally Avould expect to find the greater number of records in 
the older diabetic patients. However, it was interesting to observe that the 
abnormal rates Avere found in greater numbers proportionately Avith the in- 
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crease in tbe age gioups We aie not piepared to offer the exact cause of 
this obsei\ation, but ue picHime that the reasons foi the abuoinia] sedimenta- 
tion rates m tlie aged are most likelj due to cell destruction lesuUmg flora 
near and teai of the tissues and the fact that the aged aie nioie liable to 
dcAelop mfcttions ulucU ina} exert some influence upon the late of sedi 
mentation 

Infcciion ^ — An anaJjtieai studi was made of the \auous records for the 
presence of nifectious Tlie lesults aie aiianged in Table TV 


Tadlb IV 


Shoimno the Peei \llsce of IsrEcnovs 1*^ the \ irious SEinMEsiiTiQv Groups 



1 

nORIZOVTlE 

5 10 

DIICONAL USE ' 

15 20 25 10 

aiVOOSAL CUKVE 

r. 20 25 30 

lERTICAL 

ItRVE 

25 30 35 

total 

Teeth 


1 



1 






Good 

: 16 

14 ; 

16 

3 



1 



50 

Bnd, pyorrhes, 

2 

12 1 

12 

T,i 

7 

1 

0 

2 

112 

64 

Alveola abscess 



1 

1 






2 

Missmg 

13 

53 


01 

IG 

10 

27 

12 

12 

2C0 

Tonsils i 











Enlarged ' 

7 

28 


21 

6 

3 

6 

g 

1 

90 

Disensed 

•n 

GO 

•,n 

61 

n 

7 

ir 

u ' 

1 2 1 

241 

Plmrj ngitis 

20 

32 

33 

23 

4 

1 

15 

1 j 


129 

Smusitis i 

o 

8 , 

11 

IR 

1 

2 


1 1 

1 

40 

Colds {upper respiri j 



0 

0 

1 1 

1 

1 

1 ! 

j 1 

10 

too) 





1 




1 


Tuberculosis 





1 






Clmic%l 

1 


4 

10 



2 


i 

18 

Proi ed 





1 1 


1 

1 


2 

G B 

I 










Suggest ne 


G 1 

12 

IG 

1 

1 

4 

1 


41 

Definite 

i 2 

5 1 

2 

G 

2 1 

5 

2 



i 24 

Benal pyehtis, 






i 





cystitis 

t 1 

8 

G 

1 



1 


2 

! 31 

CeUubtis nud bods 


0 

3 

4 



3 

2 


17 

Artlintss and osteo 

! 1 

d 

I JO 

G 


1 

4 

2 

1 

30 

arthritis 












One meets -with obstacles nlien attempting to mtcrpiet the lesuIts of the 
sedimentation tests in the piesence of ininoi infections Sufficient noik has 
not been done along these hues to fiunish us Mith guides Then again, the 
piesenee of combinations of focal infections will pie\ent us fiom definitely 
isolating the cliief offender 

It IS not oui intention to become nnol\ed in a discussion of infections m 
diabetes We were chiefly interested to leain uhether the scdnuentation niU 
diop to abnoimal ranges in patients with bad teeth, diseased tonsils, sums 
conditions etc 

In this table one may notice that a rast raayDiitj of tlie patients with bad 
teeth are ii\ the ahnonnal groups Slost of the pyonheo cases behaicd simi 
larh Howe^ei a fairh high percentage of the patients with good teeth 
showed abuoimal lines We must beai in mind what was mentioned aboie, 
uameli that theie ina\ be othev foices besides tlie teeth which may affect the 
sedimentation rate in these patients 
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In the tonsil series, it was iiotieecl that about one-third of the records of 
patients ivith diseased tonsils showed horizontal lines. In the remaining cases 
we found abnormal drops in sedimentation. It may be possible that the ab- 
sorption from the diseased tonsils had some effect upon blood sedimentation. 

The question of the effect of sinus infection holds a similar position as 
the tonsils. Of the 49 records of patients with a history of sinus disease, 13 
showed horizontal lines; the balance of 36 had abnormal lines (73.4 per cent). 
^Yhile in this group we may consider those patients with upper respiratory 
colds: 16, the entire number, showed abnormal lines, 11 of them belonging 
to the milder diagonal group. 

In the pulmonary diseases, the tuberculosis series, 19 of the 20 .had ab- 
normal lines. This phase of the subject need not be discussed because many 
contributions have been published on the clinical value of blood sedimenta- 
tion in tuberculosis. 

Gallbladder disease showed a vast majority in the abnormal ranges. 

In pijelitis and cystitis, abnormal lines were present in slightly over 50 
per cent. 

In the series of arthritis and osteoarthritis, 26 of 36 tests showed abnormal 
lines. However, one must keep in mind the presence of focal infections in 
these patients and their possible effect upon the sedimentation rate. 

SUMMARY AND CONCLUSIONS 

A study of 510 sedimentation tests was performed upon a group of 366 
patients; 346, or 67.8 per cent, .showed abnormal readings. 

The explanation for this high pei'ceutage must be either the diabetes or 
the presence of infectious, or both. 

A study of the duration of the diabetes showed that the maximum differ- 
ence of the percentages in the various diabetic groups was only 5.3 per cent. 
These figures evidently do not permit us to attach much significance to the 
effect of the duration of the diabetes upon the sedimentation rate. 

The possible influence of the blood sugar was also studied. There was a 
striking similarity of the percentages in the hyperglycemic group and those 
whose blood sugar was 180 mg. or below : in the former there were 194 cases 
(67.1 per cent) vdiieli showed abnormal lines, and in the latter (noiihj'pergly- 
cemie group), there ivere 152 records (68.8 per cent) with abnormal lines. 
From our studies we concluded that the blood sugar per se had no influence 
upon the sedimentation rate. 

Since the duration of the diabetes and the blood sugar cannot explain 
the high incidence of the abnormal sedimentation rates, the inference is that 
the most likely explanation is infection. Analysis of the patients observed 
in this study showed a high incidence of the minor infections, particidarly 
in the teeth, tonsils, and upper respiratory tract. However, the urinary tract 
and gallbladder must also be kept in mind. The effect of tuberculosis upon 
sedimentation does not require any comment here. 
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SUBCLINIfVVL SCURVY IN CHILDRUN* 


Tur Application or the Cvrin \b\ Rfsistance Tfst 


Matthfw MoLmH, IM D , Jampsiscro, N J 
With THP Tfchmcal Assistance 01 Richard F Cousins 


A t the request of the late Di Alfied F Hess of New \oik CitA, a studA 
'■ was undertaken in the Non Jeis^*! State Home foi Boas to deteimmc the 
specificitv of the capdlan icsistance test for scum He considered tlie diet 
of our bojs adequate in all icspccls, especiallA the intake of antiscoibutic foods 
Each boi leceiACs about ont quait of milk dciil> in some form oi othei 
Vegetables aic supplied daih fiom om own faim and tiuck gaidcn Huimg 
the wmtei months tlic siuplus of Acgelabics aaIucH InAt eillici been stoied oi 
canned is serAed the boAs In addition butter, ccieals, and meat are part of 
the dailj diet Tomatoes aic m abundance aaIuIc citious liuits ait less OAident 
The capillaiy lesistanee test was fiist used bj Rumpel* m 190& for diagiios 
ing scaiiet fevei AAithout a lasli bj means of a Biei compiession band placed 
about the uppei arm thereby pioducing htmoirhages m the skin Leede" m 1011 
fuitlici daboialed this test using the Rua-Rocco appaiatus Hess and Fish^ m 
1914 fiirthei inipioAed the test and A\ere the first to use a blood piessnie 
toiiimquet Cothim^ after seAcral leal's of e\peiimentatioii modified and im 
pioAcd the method, wc followed Jus Icchme m detail AAithout attempting aiij 
modification on our pait Dalldoif- itnpioAcd a method of applying negatue 
pressuie to the surfaces of the skin tlnough a sii^»tion cup connected AAith a 
meicui'j manometer and Aaenum pump 

The purpose of the cajnllarA resistance test is to determine the abiliti of the 
small blood Aosscls to AMthstand mci wised lutiaiasculai picssnre A\hich is bioiight 
about bi means of a touiniqnet applied to tlie aim In 1920, Hess® in his classic 
tieatisc on scuiaa stated that the test is not specific foi tins disoider but that 
It IS positne m the majoiiti of cases of semwA It has bf'cii genciallj accepted 
that capillarj fragiliti, leading to the appearance of petecliiae, is one of the 
earliest detectable msiiifestatious of the effects of a scuiaj pioducnig diet in 
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animals. Hess' in 1921 suggested that a “failure of the integritj'^ of the 
epithelium of the blood vessels” occurred and that “this was due to a lesion of 
the endothelial cells or their cement substance.” Wolbach and Howe*' believed 
that the defect in the capillaries results from a failure of the endothelial cells 
to form cement substance and they concluded that the essential pathologic altera- 
tion in scurvy is “an inability of the supporting tissue to produce and maintain 
intercellular substances.” 

Hess“ further questions the specificity of the test by stating, “in my experi- 
ence there are decided individual variations in regard to the reaction to this 
test, so that although it is true that petechial spots are far more numerous in 
individuals suifering from latent or active scurvy, the reaction cannot be used 
as evidence of a deficiency in vitamin C intake. Occasionally edema rather than 
hemorrhage has been found in the scurvy of adults and of infants. The cause of 
these extravasations, which have been noted most often at the ankles, is not 
known. It would seem most likel.v that it is associated with a retention of sodium 
chloride.” Clinical studies of this aspect were published by Meyer^” in 1923, by 
Gyorgy“ in 1927, by OlinelP*^ in 1928, and by Gothlin*^^ in 1931. Ohnell first 
suggested the use of the test in tlie recognition of mild forms of vitamin 0 
deficiency. 

The method used by us was identical with that developed by Gothlin^ and 
the reader is referred to his article for details and procedure. An excellent 
photograph of the apparatus attached to the patient and ready for use is also 
found in the above article. Our boys were all tested in the aftenioon and in 
the horizontal position. The arms were in the same plane as the heart to 
minimize differences of pressure. The room temperature was comfortable and 
more or less controlled to prevent chilling. The light under which the readings 
were made was standardized by using an electric lamp with the same size bulb 
and reflector for all the tests. 

A colored ring, of 60 mm. diameter, was imprinted with a rubber stamp 
on both arms with its center coinciding with the center of the hollow of the 
elbow. The area of the skin thus outlined was thoroughly inspected through a 
magnification lens (5D) before pressure was exerted. If any formations which 
might have later been mistaken for fresh pelechiae were visible they were marked 
for exclusion. The rubber tourniquet was then wound about the arm and 
fixed, the lower edge of the tourniquet being at least 2.5 cm. above the nearest 
part of the colored ring. This is important as occasionally petechiae appear in 
greater number just below the lower edge of the tourniquet. The pressure in the 
tourniquet is quickly raised to 50 mm. of mercury and kept there by means 
of a screw compressor. In our work three boys were done at the same time 
with one mercury manometer. A blood pressure bulb was used to pump the 
air in and the screw compressor was used to make the finer adjustments. During 
the fifteen minutes that the pressure was maintained, we found it necessary to 
make slight adjustments not more than twice during the period. The petechiae 
were counted within fifteen minutes after the tourniquet was removed and the 
average of both arms recorded. An average of more than 8 petechiae was eon- 
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sideied “posiUie” 1111110 those beUiecn 5 and 8 weie called “transitional” 
and those belon 5 -neic eonsideicd “negative ” 

Gotlilm has gone into this subject lathei eNtensively and is coimneed that 
the capillary resistance test is specific foi senuj He'' placed two hcalthj 
adult detnented patients on a scoibutic diet foi a few weeks and found that the 
ouginal Jioimal strength of then skin eapiUaiies fell to an abnorraallj low level 
but that tins change m the capillai-j strength was leveisible, the stiength re 
tinning graduallj to normal when a sufficient amount of orange juice was given 
foi several weeks Gotlihn mentions that positive results raaj be obtained 
in acute infectious diseases and m cases of albuminuna This we have con 
filmed and we have also obtained positive lesults 111 one boj who has oluonio 
asthma (sensitive to lagweed pollen) and m one boj who had iceentlj le 
eoveicd fiom a dermatitis v enenata (poison ivv ) One boj with ichthvosis of the 
skin gave a negative lesult but was not included in out data because we weie 
not Slue of out readings 

Oui tests wcic all done between Januarj and Mav, 1334, the time of the 
vear when tlic stoied amount of aiuistoibutic vitamin is piobablj at its minimum 
The bojs were fiee of anv acute infections and all of oiu positive cases were 
examined in moie detail to eliminate aiij abnoinialitj which might give false 
positives Old} one boj was found to have a mild gingivitis Falk et al” 
found that when the capillaij lest icvoaled definite subnoimalitv in the capillarv 
stiength and flic vitamm C standaid this subnoimalitv was in 70 per cent 
accompanied bj gingivitis, and on the otliei hand that 10 per cent of those 
oliildien who vvcie examined and found to have a notmal capillaiv stiength, and 
thus a noimal vitamin C standaid, nevertheless, exliibited mild gingivitio altera 
tion 

There vveie 969 tests done on 418 bovs as illustrated m Table I Onlj avmi 
ages of the numbei of peteehiae iouiid on both aims aie leported Of the 418 

Tvblc I 


sea Tests VV ees Cone ox 418 Bovs The Group Is Civideo into the Light Skinned Nordic 
Type (L) Bark Skinned Southern Europevn (D) and the Intermediate 
COMPEE ilONS (I) COMWONLT FOOKD AslOUa THE AUEEICANS 
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boys, 4.3 per cent were found to be positive, 6.9 per cent transitional, and 88.7 
per cent negative. 

Many boys, without any treatment, were retested at intervals of one or 
more months and in almost everj- instance again fell into their original groups. 
Seventy-one boys gave zero results on both arms, 19 were retested and aH fell 
again into the negative category’, but only T of these 19 again tested zero on 
both arms. Fifteen boys who were found to have an average of more than 8 
petechiae (positives) were retested, rvithout previous treatment, and only one 
boy was found to have fallen into the negative group, while 9 were even more 
positive than before. 

Dr. David Greene of New York City brought to my attention the dis- 
crepancies he found when testing both arms of his patients. Gothlin^^ tested 
both arms on 28 individuals and found that the largest difference was 3 petechiae 
in any one of them. In a small percentage (3.3) we found 14 boys were posi- 
tive (more than 8 petechiae) on one arm and negative (less than 4 petechiae) on 
the other arm. Six of these boys were retested a month latei’ and approximatety 
the same differences were obtained. In o boys we found positive results on one 
arm and transitional (between 5 and 8 petechiae) findings on the other arm. In 
our group we found that 34 boys or 8.1 per cent had 8 or more petechiae on one 
arm but only 18 or 4.3 per cent Jiad an average of 8 or more petechiae for botli 
arms. If only the right arms were tested, 28 boys or 6.7 per cent would have 
been positive, while if only the left arms were tested, 22 boys or 5.2 per cent 
would have been positive. Therefore our lowest incidence of positives (4.3 per 
cent) was obtained when the averages of both arms were used. This is just the 
reverse of what Greeue^= found in a small group of cases. If a small group is 
being studied the authors recommend that both arras be tested but in verj’ large 
groups, especially where the presence of scurry’ is anticipated, it is suggested that 
only one arm be tested, preferably the left (Table II). 

Table H 


CoMPARisox or Eesolts From the TTse or Oxe Arm axd or Both Arjis 



AVERAGE OP 

left arm: 

RIGHT ARAI 


BOTH ARMS 

ONLY 


% Positive 

4.3 

5.2 

6.7 


There appears to be no relation between handedness and the development 
of petechiae. In oiu’ group 21 were left handed (5 per cent) and the remainder 
right handed. Of the left-handed boys 10 had more petechiae on their right 
arm, 5 had more on their left arm, while the remainder had equal numbers. Of 
the right-handed group there was a slight but negligible predominance of the 
number of petechiae found on the right arm. 

DalldorF believes that the character of the sldn itself partly determines the 
results of the tests. The groups studied included dark-skinned soutliern Eu- 
ropeans, light-skinned Nordic types, and pei-sous with intermediate complexions, 
commonly found among Americans. Table I gives the results of this differentia- 
tion. The light-skinned group gave a slightly higher incidence of positives, and 
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there is nothing m oui dat.i to snppoit DaUilorf s contention that the character 
of the skin, in relation to the intensilj of pigment, predetermined parth the 
icsults of the tests 

Hess” stated that, ‘ Economic conditions haie, howeier, alwais had on 
effect on the incidence of scuitc, and it is quite possible, if not probable, that the 
economic depiession in this coiintii a id abroad msi entail an increase in latent 
and manifest seuri’} in adults as well as infants ” Dalldoif” lecommcnds that 
the dietaii of the poorer families be studied Om bojs arc all '■ommittcd b) 
the courts of the State of Veir Jersej because of jiircnile delinquenci These 
hots, in a large peicentage come fiom sen poor homes s\hcrc the diet is ii 
regular and unccitaiii Mans of these families are “on relief” f^om the 
federal, state, or municipal goiernments Fiftj si\ boss were tested nithm a 
daj 01 two of their admission to the institution Forts nine were ton id to be 
ncgatiie, si^ tiansitioiial and one positiie In spite of supposed pool dietan 
and tile picscnce of dnital ea’-ies (m almost cien bov on admission), the posi 
tuc lesnlts are cien less tlian iii out population as a iihole Incidcntslh in a 
studj made oier a period of tliicc soars we found that our nenl) admitted bojs 
Here also \iell nouiislied Fifteen of oiu so called ps\ cliopatlis idio Inc m a 
separate unit uere tested and all \itic nogatne c\cept one tiansitioinl 

In an anahsis of Table I it is seen tint 4 3 pei cent Horo found to be 
positne This is an cxtremch ion figure iilicn no compare the data obtained 
bj others Gotlilm*” found 18 pei cent positnes among school cliildicn between 
the ages of olcicn and fourteen while nc found 6 3 per cent positnts within 
this ago group He" later studied 3 school groups in different loci'ities End 
tound that 21 5 5 9 and 19 4 per cent w ere positn es Where the low pci 
centage was obtained he found tint (lie diet icicaled the highest n mber of 
guinea pig units of Mtsmin (' Dalldorf leportcd from 35 to 66 pci cent 
positnes, with the suction method in eliildien from poor homes Gieeiie’ in 
a group of 65 children between the ages of nine and fourteen leirs tound an 
incidence of 9 2 per cent positnes Within this age laiige we found an ineidoncc 
of 6 6 per cent positives Onr low results aic most prohsblj due to the adeqn itc 
diet furnished the bovs 

A small gionp of bojs, 5 tiansitioiials and 10 positnes were ictestcd at 
least twice and then tieatcd foi three weeks with about 6 ounces of eoncentnted 
canned tomato 3 Uice daih Of the positnes 2 remained positne 2 became tiansi 
tioiial, while the lemaindci became negstnc Of the transitionals all became 
negative except one who leiiiaincd iii the same categon The above two posi 
lives were then given the jince of one oiangc dailj for tbioe weeks and one 
became ncgitive while the othci vvis tested but not lead because of an acute 
dermatitis venenata (poison m) Three additional bovs, who had iceened 
tomato juice with subsequent negative results vveie fnitbei tieated with oiangc 
juice with interesting findings one icmniied ncgstive while the rcmnining 2 be 
came positive and more so tlnn bcfoic tieatmciil with the tomato piicc The 
presence of otlici factois causing this hizsne result w is not ascertsmod Five 
hojs with positive findings, who Indnot jccencd tomato juice, were tieated with 
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orange juice for tliree weeks and all became negative except one who remained 
positive. 

SUMMARY 

There were 969 eapillary resistance te.sls performed on 418 boys to deter- 
mine the specificity of the test for scurvy and tlie incidence of positive results 
before and after treatment with tomato and orange juice. The method employed 
was the one improved by Gothlin of Upsala, Sweden. Such factors as acute 
infections, albuminuria, use of both arms, handedness, and color of skin were 
considered. Boys recently admitted to our institution from poor families were 
tested to ascertain the adequacy of their diets in relation to antiscorbutic con- 
tents. 

CONCLUSIONS 

1. The incidence of positive reactions was 4.3 per cent in 418 boys on whom 
969 capillary resistance tests were done. This low incidence is probably due 
to the adequate diet given our boys in the institution. 

2. The color of the skin (light Nordic type, dark-skinned southern European 
type, and the intermediate complexions found among Americans) had practically 
no relation to the results obtained. 

3. Thei’e appears to be no relationship between handedness and the develop- 
ment of petechiae on either arm. 

4. In testing small groups it is recommended that the averages of both arms 
be used. 

5. Ketests, without treatment, proved the test to be consistent in its results. 

6. The lowest incidence of positive results was obtained in fifty-six boys 
who were reeently admitted from the “poorer’’ homes, i.e., from an eeonomic 
standpoint. 

7. A small group of boys, 15 positives and 5 transitionals, were treated with 
tomato and orange juice and all but 3 cases Avere benefited. 

8. Although we do not consider this test as specific, we nevertheless do 
tliink that it is the best available method for the recognition of the subelinical 
cases of scuin-j’. 
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EXPERIMENTAL ARTHRITIS IN RABBITS’* 


COMPARISOb or THE aVRTlIRITIS PRODUCING AbILITI OP In VGGLUTIN'ABLE StrEP 
Tococci Which Resist the “Bactericidal” Action op Fresh, Diluted, 
Depibrinated Guinea Pig Blood and Those Which Arc Agolutinable 
But Sensitivx to the ‘ BAcrERiciDii ” Agent 


AVilliaii B Ravils, MD, vnd George H Chapman, New Tork, N Y 


A lthough cousKleiablo woik Ilis been done on tjie etiologj of iheumatoid 
aitliiitis, it IS still an unsettled piobleni Cert.am vvoiliers have leported 
the isolation of “specific” strains of stieptococci fioni the blood of patients 
with rheumatoid aithiitis but otlieis liaie been unable to coufiim these claims 
Oui own senes of 100 blood ciiltuiob failed to reveal baeteiia e\eept those 
of the tvpe lepoited bj tallow ' In spite of these conflicting leports it is 
geneiallv believed that some tjpe of stieptococcns plajs an impoitant etio 
logic role In view of the iinsatisfactor} lesiilts nsiiallv obtained, other 
methods were sought for the isolation and diffeientiation of streptococci ob 
tamed fioin patients suspected of liaiboiing stiains of etiologic importance 
In the pieseiit paper m addition to discussing isolation methods, we shall 
compaie the abilifv to pioduce aitliiitis in labbits of strains which eithei (1) 
were agglutinated bv the patient’s blood serum oi (2) vveie resistant to the 
“bacteneidal” action of fresh diluted, defibiimted guinea pig blood oi (3) 
reacted positivelv or negativeh to both tests It seemed advisable to iiieltide 
a technic for (1) the selective isolation of strains vvhicli aie moie likelv to be 
of etiologic inipoitance and (2) the intensification of diffciences m the ap- 
pearances of colonies (because of the possibilitv that these differences might 
bo associated with important pathologic properties) 

Because of the dilRcultics of piepaiing stable emulsions loiigh stiains of 
stieptococci aie less suitable foi quantitative stiidv Therefore, thev Inve 
not been considered m the present leport This becomes impoitant when it 
IS considered that ,ilf hough the pathologic significance of the diffcienee be- 
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tween rough and smooth strains is not clearlj’ understood, it is generally 
eonsidered that smooth strains are more pathogenie for laboratory animals 
than rough ones. Cowan,-' * Tunnicliff,’^ and Delves*’ demonstrated that the 
rough strains which they studied were less “virulent” for mice and rabbits 
than smooth strains. 

The original method used for the selective isolation of smooth strains 
consisted of plating swabs on blood agar, both aerobically and anaerobically, 
and isolating and purifying the various types of colonies. Of 1,164 strains 
of streptococci secured in this manner, 470 (40.4 per cent) Avere rough and 
many sAvabs yielded no smooth strains AA'hatsoeA'er. In certain cases it Avas 
necessary to make scA-eral consecutiA-e daily examinations before a suitable 
strain Avas obtained. Nickel’s" obseiwation that 59 per cent of the cultures 
from prostatic secretion did not groAV aei’obieally in primary culture, such as 
an ordinary streaked blood agar plate or a tube of nutrient broth, prompted 
a search for better methods of isolation. 

It was po.stulated that, since rough strains tended to form a sediment in 
broth or other fluid medium, and since streptococci Avere found to grOAv better 
in Eosenow’s brain heart infusion, a predominance of smooth strains should 
be obtainable from the upper layers of brain heart infusion cultures after 
incubation of the SAvabs directly in the medium. A group of 284 strains Avas 
isolated from blood agar transplants from these upper layers, and only 54 
(19 per cent) proA'ed to be rough. Man 3 ' of the rough strains probablj' origi- 
nated from floccules of culture Avhich had been dislodged from tlie SAvabs. To 
eliminate them, the swabs Avere AvithdraAvn from the tubes after overnight 
groAvth and the cultures shaken and alloAved to stand in the incubator for an 
hour or so. This permitted settling of the rough strains. Transplants Avere 
made from the supernatant suspensions and the proportion of rough strains 
was found to be still further reduced. Of 3,500 strains isolated in this man- 
ner, onlA- 375 (10.7 per cent) Avere rough. In a second series, comprising 
6,028 strains, 453 (7.4 per cent) were rough. A still more recent series of 2,839 
strains contained 131 (4.5 per cent) rough strains. If smooth strains of strep- 
tococci Avere not recovered from the cultui-e, further sAvabs Avere examined. 

SeA'eral points in technic require amplification. Under ordinary Avorking 
conditions in the aA'erage clinical laboratoiy, a large proportion of strepto- 
coccal cultures are impure. In an effort to minimize this defect, the A'arious 
steps usuallj^ emploA-ed Avere iiiA-e.stigated, and it was found that scA'eral of 
them inAuted contamination. i\Iuch of it, attributed to air-borne bacteria, Avas 
eliminated bj' the installation of an air filter. HoAvcA'er, contaminations con- 
tinued to occur. It Avas recalled that, in order to inoculate a Petri dish of 
culture medium Avith a platinum loop, it was nece.ssaiw to make a large num- 
ber of strokes to cover the plate. This made it difficult to avoid contamina- 
tion. To overcome this a “spreader” Avas used. It consisted of an 8-inch 
glass rod Avith the rounded end bent at a right angle 4 cm. from the end. 
These spreaders Avere sterilized in long manila envelopes Avith open ends, sealed 
by gummed flaps. When ready for use the handle end of the envelope Avas 
torn off and the spreader lifted out, taking care to avoid contamination of the 
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bent end fiom contact MiUi tlie exposed edges of the entelopes Thiee oi four 
strokes of the spieadei ueie siiihuent to coret the \ihoIe plate 

The second somee ot contamination lias found in the method used to 
inoculate the liquid inedunn A platinum needle iias not found satisiactoij 
tor haiiesting the gioiiths on blood agai because it lett the cultuie piled into 
a senes ot iidges On account ot the large nuinhei of stiokes necessaij, it 
lias difficult to aioid eoutamniatiou A sciapet iias deiised foi obtaining tlie 
ina\inum! amount of inoculum fiom the plates iiith a mimiuum nuinbei of 
stiokes Tins sciapei cons sted ot an alunimum lod used foi a handle, and 
an aluminum blade ivlnch lias just iiide enough to pass thiough the neck of 
the bottle eontanmig liquid medium 

With these tiio instiuinents and bj leiitilatiiig the laboiatorj luth filtered 
an, eoutamniatiou iias ledueed to less than 2 pet cent of the stianis 61011 tlis 
m the liquid medium iieie aliiajs tested toi piiiitj and bile soliibilitj 

When the blood agai plates iieic incubated in an anaeiobic jai, it iias 
noted that tlie anaeiobic einiionraeut had mteusificd the green coloi piodiiced 
bj ceitam stiams and had faioied the deielopmeiit ot gieen pigment b> 
certain stiams iihich did not leieal anj iiben groiin neiobicalh Fuithci 
iiioie, ceitain stinins iihich pioduced hemoljtic zones aeiobtcalli failed to 
do so anaeiobicallj but dei eloped gieeii zones instead It ivas concluded that 
the anaerobic method of cultiiation permitted a better difteientiatioii of strep 
tocoooal colonies than iias possible bj the aeiobic method It ins fuitliei 
noted that, iiheu an aerobic culture appeared to be a pure groiitli, anaeiobic 
cultiiation often leiealed seieial difteient tjpes of colonies On eeitain blood 
agar plates no colonies iiere detected bj casual exaraiiiation, but gioiiths iicie 
discoiered on caieful studj of the suifaee of the medium 

The technic, as finallj adopted, iias as folloiis The siiabs iieie placed 
in tall tubes of brain lieait infusion and incubated oieimgbt The folloiiuig 
morning the siiabs ii ere u-ithcliaiin and the tubes gently rotated Tliej iveie 
then alloii ed to stand in the incubator foi one houi A loopful of the super 
natant groiith 11 as tiaiisplanted to blood agai, spiead bj means of the glass 
spieadei, and incubated oseiuiglit in an anaeiobic jai The follouing morn 
ing the giouths neie critieallj eiammed bj tiansmitted and lefleoted light 
Repiescntatne types of colonies nere selected, tiaiisplanted to othei blood 
agar plates, and incubated oseinigbt in an anaeiobic j<n Impiue cultuies 
uere fmtliei purified* The pure substrains were liars csted bj means of the 
metal sciapeis and transfened to bram lieait infusion Giouths usuallj oc 
cuired m less than tuentj four hours but, if tlie grouth in anj bottle was 
poor, it uas leturned to the incubator 

Cecil et al* leported that the seiimi of patients uith iheuniatoid aithutis 
agglutinated certain “tjpical” stiams of stieptococci uhieh they had ob 
tamed bj blood cultuie Behecnig that the agglutination leaction might be 

•There i*! a clisthict tcn«1enc\ for corlafn BtmJns to flcjrencntc to the rough ttpc The 
Inteimcfn-xte tipc <SK) gUes ri«t to both rough and smooth dnughter colonics but quite often 
the tendeno to degtnerite 1*1 ‘«o pronounce 1 thit tt I*? Impossible to pcparate the daughter 
races without flnalh lo'^mg the ‘*nioolh fonn** For this reason an effort I'l mnde to obtain 
pure cultures as rapUll) as possible and to Ignoie an> ndnhnal tlis^oclatlon nther thin at 
tempt to purlfj the strain at the possible expanse of the loss of some of Its pathogenic 
properties 
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of differential value, it was applied to all smooth strains of streptococci iso- 
lated from suspected foci of infection. The following method was used for 
the agglutination tests : 

Pure substrains of streptococci in Rosenow’s brain heart infusion are 
washed twice with 1.0 per cent phenol in normal saline and resuspended in 
the latter in concentrations of about 50 billions per c.c. The concentrated 
suspensions are diluted with normal saline, allowed to stand for one hour to 
permit settling of the coarser particles, and decanted. If allowed to stand 
for a longer period, there is a tendencj’^ for the suspensions to give weaker 
agglutination. Even the concentrated suspensions may lose some of their 
agglutinability on standing. If the tubes are not decanted, the control tubes 
will often contain a deposit of bacteria and extraneous matter which is diffi- 
cult to distinguish from specifically agglutinated particles. With the above 
precaution, however, the controls show only a minimum of sediment. A spe- 
cial technic is necessary for hemol 3 d,ie streptococci on account of the auto- 
agglutinative properties of the group. We have used methods described by 
Spicer, and Mueller and Klise.” 

Into a series of test tubes is added 1.0 c.c. of serum dilutions ranging from 
1 :40 to 1 :10,240. A saline control is included. To each tube is added 1.0 c.c. 
of the suspension to be tested. The tubes are shaken gently for two minutes 
and placed in a water-bath at 50 to 52° C. for two hours. They are allowed 
to stand overnight at room temperature and the results read the following 
day. It was found that some of the tubes gave an increased titer when re- 
examined an hour or so later. This phenomenon was found to be due to the 
jarring of the tubes consequent to di’opping them back into the racks after 
making the initial observations. Therefore, the tubes are lifted about 1 cm. 
and pei'mitted to drop against the metal bottoms of the racks. This jarring 
is sufficient to cause sedimentation of the unstable particles which can be 
readily observed if the tubes are allowed to stand for one or two hours. After 
that time the jarring process is repeated and the tubes examined. The ex- 
amination of the tubes requires critical illumination. This can be improved 
by placing a black card behind the sediment. The control must always be 
critically compared with the tubes containing serum dilutions. 

Each strain was tested with the serum of the patient from whom it was 
isolated. In the early work strains agglutinating to a titer of 1 :160 or over 
were used for the preparation of vaccines for the treatment of patients with 
i-heumatoid arthritis. Inagglutinable strains were discarded. While the re- 
sponse to vaccine treatment was favorable in many cases, certain patients 
were not benefited in spite of the fact that the strains which had been used 
in the preparation of the vaccines had been agglutinated to a high titer by 
the patient’s serum. This suggested that the agglutination reaction was not 
sufficiently reliable as a basis for the selection of strains for the preparation 
of vaccines, possibly because some etiologic strains were inagglutinable or 
because the serum of certain patients did not eontain agglutinins for strep- 
tococci. 



RUMS CnVPMAN' EXPERUIE'ITAl. VRTIIRms I\ RADDtTS 


53 


Tlie posslblUt^ o£ the oeeHUeiice of iiiagglutmabie patiiogeine stiams is 
not a new conception It is well Known, eg that fleshly isolated stiams of 
tj-phoid bacilli aie sometimes iiiagglutmabie Moie coiiMuciiig pioof of the 
existence ot inaggliitiiiablc pathogeiiie strains of certain bacteiia is found in 
the work of Gilbeit and Dacej'^ who isolated B> aboitiis fiom the blood clot 
of a patient whose serum did not contain agglutinins foi Bi abortus Cor 
tain stiams of Stiep itndans isolated br one of ns (G H C) from blood 
cultures of patients with longstanding iheumatoid ailimtis w-eie not aggluti 
nated bj the patient’s serum 

In MOW of the appaieiit failuie of the agglutniation leaction foi diffei 
ential pin poses othei tests weic sought 

Among the serologic tests which haie been applied to this tjpe of stiep 
tooocciis IS one which is based on the abihtt of a stiam to gioir m or siinne 
exposiiie to flesh blood Ilaie” pointed out tliat the abihtj to iiiultiph in 
human blood might well be emploied to assess the inipoitance of stiams iso 
lated from the nose and throat 

Soils Cohen and Boenier'* belieied that it was neeessiii to use the pa 
tient’s own blood but Hare” tested oiganisms against noniial blood and tlie 
blood of the patient and oonohided that m geiieial, tlieie was no diffeience 
Fleming'’ was of the sinie opinion 

For ceitam species of bactein the snsceptibiliti to the “baoteuoidal” 
notixitj of iioiina! blood is lelated to the smoothness ot ronghnoss of the 
strain Tins was demonstrated b\ a mniibei of iinesfigatois Fothei gill and 
■Wright” showed that the Miulciit smooth influenza bacillus was eompleteh 
icsistaiit to the “bacteiicidal ’ action of diluted noimal uiihented serum 
while the longh oiganism was ensih killed when suhiected to similai action 
Simihi conchisions weie leaclied b\ Pittman’* Grmiiell” found that a 1 12 
dilution of blood killed fiom 2 to 1,200 of the smooth strains of B trjphosus 
and 1,200 000 of the lough tepe This difference was reemphasized bj him 
in a studs of the commeicial Rawlins strains’’" Wiight and Ward,” Fother 
gill and Wiight,” Bake,"' Ilaie"" Todd,'* and Dow me”* pioced that the abihtj 
of a stiain to giow m fiesh blood was conelatcd with its “inulence” for 
laboratoij animals 

The use of a eoniited number of Ine bacteria is a ponderous task and to 
eliminate this step, the "bacteiieulal” action was determined be compaiing 
the densitc of giowths obtained fiom tiaiisplaiits before and aftei exposure 
to the diluted blood As suggested bi Gordon and Woimal!,’’ cultures of 
stieptococci weie mixed with fresh guinea pig blood which had been diluted 
1 10, tested foi iiabilitj, incubated for six lioiiis and letested for liability 
The lesiilts were diflScult to mterpxet, and there was no significant difference 
between the giowths obtamed before and after incubation While the six 
hour giowths were often lighter than the initial giowths identical lesults weie 
obtained be substituting heated blood for the fiesh blood This indicated 
that the pooici growtlis weie not due to some factor peculiar to fresh blood 
and theiefnre, not to be ‘‘baeteiieidal” principle 
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In order to accentuate the effect of the “haetericidal” action, the technic 
was modified. Fresli, defibriuated, guinea pig blood was diluted 1:4 Avith 
sterile saline. Intensification of the “bactericidal” action was still further 
accomplished b.v the use of a longer incubation period. IIoAvever, this ren- 
dered the initial mixture unsuitable for control purposes, because it Avas neces- 
sary for the groAAffh obtained from transplants from the initial mixture to 
stand a day or so until the groAA'th from the final mixture AA'as obtained for 
comparison. It AAms considered that, if the actiA'e principle AA^as heat labile, the 
bactericidal action could be estimated by testing the culture simultaneously 
AAuth heated blood. 'When a series of strains AAms tested AAutli 1 :4 dilutions of 
blood, the maximum difference between the growths from heated and unheated 
blood AAuas found to occur at the end of fortj'-eight hours. 

The technic finally adopted AAms as folloAvs: Blood AAms aseptically ob- 
tained by heart puncture of a number of guinea pigs, defibriuated Avith glass 
beads and pooled. It AAms then dmded into tAA'o portions and one of them aams 
heated to 50° C. for thirty minutes to inactiA'ate complement. Higher tem- 
peratures, such as are used for the inaetiA’ation of hemolytic complement, 
tended to hemolyze and clot the AA’hole blood. Portions of the heated and un- 
heated blood AA'cre separately diluted AAuth three volumes of sterile saline. 
Dilution of the defibriuated blood Avith nutrient media, instead of Avith saline, 
confused the readings. Tavo roAvs of stexule plugged tubes Avere placed in a 
rack. To each tube hx the front roAV Avas added 0.5 c.c. of the diluted xxuheated 
blood. The tubes in the rear roAv received 0.5 c.c. of diluted heated blood. 
The latter served as coixtrols. A loopful of each overnight culture in brain 
heart infusion, obtained as px-eviously described, Avas added to each of a pair 
of tubes, consisting of a tube of xxxxheated blood and a heated blood control 
tube. The tubes Avere thorovxghly shakeix and incubated for fox'ty-eight hours. 
After shakhxg, a loopful from each tube Avas streaked oxx blood agar in such 
a Avay that the groAvths from traxxsplaxits from each pair of tubes could be 
compared. After overnight incubation,.the groAvths fx'om the fx-eslx blood Avere 
compared Avith groAvths from the coixtrol tubes. 

If the groAvths from the heated and the unheated blood Avei'e similar, the 
reactions Avere recorded as if the groAAdh from the fresh blood Avas 

slightly diminished, the reaction Avas recorded as -H-f; a poor groAvth from 
the fresh blood as contrasted Avith a good groAAffh from the healed blood Avas 
recorded as ++ or +; Avhile the absence of groAvth from the fresh blood as com- 
pared AAdth a good groAvth from the heated blood indicated a negative reaction. 

This test, hereafter referred to as the “baetericidin” reaction, Avas applied 
to all smooth strains of streptococci isolated, as previously described, from 
the su.spected foci of infection of patieixts Avith rheixmatoid arthritis. 

It is not hxt ended to consider the term “baetericidin” as implying a con- 
viction that the active principle of fresh blood has a “bactericidal” as com- 
pared with a “bacteriostatic” action, bixt uxitil this question has been settled, 
customary usage Avill be folloAved and the term “baetericidin” used to denote 
the active principle of fresh blood. Organisms highly resistaixt to the “bac- 
tericidal” action (-H-H- or -H-f reactions) are referred to as “baetericidin 
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positne,” Billie those bIucIi aie susceptible to the “bacteiiudal” action (-h 
or negatrve leactioiis) are referred to as ‘‘bacteiicidm uegatne” stiains 
The lesistant stiams are considered positne” because thei appeal to be more 
significant than strains Bliieh are seusitne to bactencidiii 

Strains bIhcIi lesisted bacteiieidm «ere compaied Bith stiams bIucIi iicie 
ngglntiuated bj the patient’s seium bi iiijectmg Ine cultiues into labbits 
In eeitain iiistanees uioie than one tipe of strain (in legiid to the aggluti 
nation and bacteiieidin tests) was obtained fiom a single patient These 
stiams Beie also compared b\ animal CNpei iineiitation The stiams selected 
for stiidj Beie eithei (1) nnigghitinable but lesistaiit to bactericidni , (2) 
agglutinable but sensitne to baeteiieidin f3) leactiug positneh to both 
tests, or (4) leactnig negatnelj to both tests 
Thet ivere giouped as folloBS 


GROUP 

Aroi 

REACTION 

BACT 

NO OF* STRVINS TESTED 

1 

0 


+ 

10 

2 

+ 


0 

10 

3 

+ 


+ 

7 

4 

0 


0 

f) 


Each stiam Bas gioiiii iii biam heait infusion o\ei night The folloiung 
da} 0 5 to 10 ec nas injected mtiaieiiousl} into a inbbit Injections were 
lepeated about eiei} four dajs and iieie increased as tolerated In those 
instances iihere the labbits shoiied maihed sjmptoins aftei the injection (such 
as loss of « eight, loss of appetite listlcssness stiffness etc) the intenal iias 
lengthened and the dose reduced until these stmptoms were reduced to a 
minimum The piooeduie is someuhat diffeient fiom tint emplojed by 
Hadjopoulos and Burbauh*' «ho used closes of 3 0 ee of a tiientj foul hoiii 
broth eultnie clailj foi four couseeiitne dass 

Injections Beie continued until the labbits shoBed esidence of chionic 
arthritis In some cases this rcquued onh flee iiijecfioiis in otheis as inanj 
as 20 01 moie weie needed Joint simptoins iisinlh appealed after the fifth 
or sixth injection but in one instance thej nere not noted until after the 
sec euteeiith injection The labbits fiequenlh deselopetl di iiibea listlessucss 
anorexia, and loss of b eight There was usnailt a period of acute arthritis 
of car} mg duration developing fiom about seven to ten class aftei tlie initial 
injection following nliieb the labbif appealed norma! The clecelopment of acute 
arthritis was not eonsideied of significance Rabbits nere classed as baling 
arthritis when the disease piogressed to the cbionic stage with clcfoiniitios 
and permanent joint disease confirmed bv roentgen rav examination 

Roentgen rav studies were made in over 80 per cent of the labbits In 
some instances thei sIiobccI onh a liariiiess of the loint Bitli SBellmg of the 
soft tissues indicating an each lesion In others tbeie was absoiption of tlie 
cartilage with pioliferntion of the bone Bbieb caned in degiee in different 
rabbits A diagnosis of arthritis «as made onh nlien these leactions were 
pronounced In some instances, flicic was complete disintegration of the 
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joint. Bowing of tlie long bones was frequently observed, but tliis was not con- 
sidered of significance as it is a normal occurrence in certain rabbits. 

Autopsies were made of certain animals in each group and histologic 
examination of discs of ground bone ivas made of representative joints from 
rabbits of each group. In general, all the bone discs showed Amrying degrees 
of decalcified bone. 

Bone discs Avere also made from different sections of all the larger bones 
from certain rabbits Avith arthritis. All the discs shoAved evidence of varjdng 
degrees of repair of preexisting lesions. These changes Avere interpreted as 
eA'idence that the bones had been affected, not only at the joints, but also 
throughout their entire length. Sections of the synoA’ial membranes revealed 
chronic synovitis. 

Agglutination reactions Avith the offending strain Avere made at irregular 
intervals in forty-six of the rabbits AAdiieh developed arthritis. The reactions 
Avere positive, i.e., the titer Avas 1:160 or OAmr, in thirty-eight rabbits (82.6 
per cent). 

The folloAving summaries illustrate the effects produced by the different 
tj’-pes of streptococci : 

Group I Strams. — In this group there Avere nineteen strains AAdiieh Avere not 
agglutinated by the blood serum of the patient from Avhom they Avere obtained 
but were resistant to bactericidin. They Avere injected into rabbits in graded 
amounts as preAdously described. Three strains Avere "injected into each of 
tAvo rabbits to compare their ability to produce arthritis in different rabbits. 
The rabbits were more severely ill, and more frequentlj"- developed diarrhea, lost 
Aveight and died from the effects of smaller doses of culture than those rab- 
bits Avhich Avere injected Avith strains of the other groups. Pour rabbits died 
during the course of the injections and are not included in the tabulations. 
All the remaining rabbits developed arthritis and, in almost every instance, it 
appeared more quickly and Avas induced by smaller doses than Avere required 
for the production of chronic arthritis by other groups of strains. The strains 
of this group produced arthritis in from 4 to 17 injections, the maxiimim 
amount being from 0.5 to 12.0 c.c. Arthritis deA^eloped in from seven to 
seAmnty-foiU' days after the initial injections. 

Group II Strains. — This group consisted of 10 strains which Avere aggluti- 
nated by the semm of the patient from Avhom they Avere obtained but Avere sen- 
sitive to bactericidin. Graded amounts of cultures Avere injected into ten rab- 
bits as preAuously described. Tavo of the rabbits died during the course of the 
injections and are not included in the tables. Arthritis dcA'eloped in seven 
rabbits (87.5 per cent). After its dcA'clopment they Avere kept for a prolonged 
period and several of them died, presumably from arthritis because they 
shoAved deformities, mai’ked loss of Aveight and loss of appetite. Death Avas 
apparentb^ due to exhaustion. 

In tAvo instances, the strain Avas injected into each of tAvo rabbits for 
comparative purposes. Essentially similar characteristics Avere noted in both 
rabbits of each pair. 

The rabbits inoculated Avith this group of strains required from nine to 
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Sixteen injections, the maximum amounts ranging fiom 1 0 to 20 0 c c Ar- 
thritis cle\ eloped in fiom nine to one bundled and eleven dajs 

G)onp III Strains — Tlie seien stiains of this gioup Tveie agglutinated bj 
the blood seium of the patients fiom nlioin they neie obtained and lesisted 
bacteiicidin Most of the stiams uere injected into moie than one rabbit 
for eompaiatne puiposes One of them died dining the coiuse of the injec- 
tions Arthiitis de^eloped in eleven labhits (9160 pei cent) The moibiditj, 
maximum dose requiied (0 5 to 10 0 c c ) and total amount used (50 to 104 c c ) 
for the piodiiction of cluonic arthritis nitli this group of stiams did not 
differ appieciablv fiom those used of inagglutiiiable stiams vihich lesisted 
bacteiicidin Houever, sjTnptoms of aithritis did not appeal until fiom 
thirteen to eight} dajs, v^liieh was somewhat longei than nas icquired for the 
inagglutiiiable stiams uhieh lesisted bacteiicidin Prom foiii to sixteen m- 
jections weie lequaed foi tlie pioduction of aithiitis m labbits uitli this 



Cliart 1 — Comparison of intervals between initial Injection and tlie appearance of chronic 
arthritis In rabbits injected intravenously avUli strain*’ of Streptococcus vinrtons which diffei 
In their reactions to tlic agglutination and bactericidm tests 

group of stiains When strains weie injected into moic tlian one rabbit, no 
essential difteieiice nas noted except that aithiitis v\as not pioduced in one 
rabbit b} a stiam vtliicli had produced aithiitis in two other rabbits 

Group IV Stiams — This group consisted of nine stiams tthicli were not 
agglutinated b\ the seium of the patients fiom whom the} weie isolated and 
which were sensitive to bactericidm The cultiues were injected mtravenouslv 
into labbits as prcvioiisl} described Arthiitis developed m onh thiee (30 
per cent) The interval lequiied foi its development (nineteen to fort} two 
days), the numbei of injections lequiied (11 to 15), tlie total amount used (85 
to 105 c c ), and the maximum dose (10 to 12 c c ) were more than was neces 
sary foi the pioduction of cliionic arthiitis with the othei gioups of strepto 
cocci Wlien one stiam v\as injected into each of two labbits, there was no 
essential diffoieiice in its arthiitis pi oduemg abilitv 
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Charts 1, 2 and 3 illustrate the differences in the characteristics of the 
arthritis-producing ability of the four groups of strains. Chart 1 illustrates 
the interval betiveen the fii'st injection and the development of chronic ar- 
thritis. Each rabbit injected with Group I strains developed chronic arthritis 
in a shorter period of time than rabbits injected with strains of the other 
groups. Group III strains required longer periods of time than Group I strains 
which differed from them only by their agglutiuability. Strains which were 
sensitive to bactericidin required still longer periods, particularly if the ag- 
glutination reaction was negative. 

■When strains which resist bactericidin are compared on the basis of their 
agglutination reactions, it would be expected that agglutinable strains nmuld 
produce arthritis in rabbits in a shorter period of time than inagglutinable 




Chart 2. — Comparison of the maximum closes used for the production of chronic arthritis 
by the Intravenous injection of strains of Strcjytococcns viridnns v/hich differ in their reactions 
to the ap^lutlnation and “bactericidin” tests. 

Chart 8. — Comparison of total volumes of culture reciuired for the production of chronic 
arthritis in rabbits by strains of Strepfococcas virtdojis which differ in their reactions to the 
aETRlutination and “bactericidin” tests. 


strains. However, in the series of cultures tested, the inagglutinable strains 
which resisted bactericidin produced chronic arthritis in a much shorter time 
tlian the agglntinahle strains whicli resisted bactericidin. 

The maximum dose was fairly characteristic for each of the four groups 
of strains and was distributed in tlie following order; 


AMOUNT KEQUIKKl) 

BAcrrEuicimN 

llEACTION 

AGGLUTINATION 

REACTION 

Iliglicst mnxinuim Jose 

0 

0 

Soennd largest iimxiimim dose 

0 

+ 

'I’liird largest maximum doe.s 

+ 

+ 

Least maximum dose 


0 
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TJie total ^ohlmes of ciiltuie leqimed foi the piocluction of aitluitis in 
rabbits ^^yth the different groups did not shon a maiLed difteiencc (Chart 3), 
but the same sequence uas noted as with the ma\innim dose A consideiabb 
la^gei amount of cultiuc uas used uheii tl e stiains leactecl negatnelj to both 
tests In tins case the laigei total ^olmue of culture lequiicd uas chaiacteristic 
and uas consideiabh laigei than that used foi the othei groups of stiains 
The diffeience in the late and seierity of infection induted bj those 
stiains uhich lesisted bacteiicidm as compaied uitli those uluch iveie sensi 
tne to it lb uell illustiated hy a compaiison of the folloning tipnal e\pen 
nients (Tables I and II) 


T\rle I 


Protocol or Rabbit Injected Intravenously tViTrr Sirepto{!occirs tirulans Straiv 341 
(BiCTERiciDiN Relictiov ++++ Aqolutinin Titer Less Tiiav 1 ICO) 


D\TE 

AMOUNT 

INJECTED 

OBSER\ MIONS 

April 17 

0 5 c c 


IS 

10 


19 

10 

Dnrrlien Stiffness «n both liunl legs, mostlj m hips 

20 

20 

21 

20 

Definite stiffness m right l»p nnJ Jenee Listless appetite 

24 

30 

Stiffness slonl^ decrcised from tins time 

2S 

40 


Msy 2 

GO 

Stiffness dmppewed 

4 

03 


11 

7 5 


18 

85* 

Left knee swollen lod tender Decided limp 

IniectioQS (lisoontinued 

M-iy 24 


Cwncd left leg when mo\jng '^onic stiffness in spine 

June - 

- 

ch mge in leg Stjffnc''s of spine gjiduillj inereTsed 

Juno 23 


Mirhed deformjt\ of left rev leg Marked stiffne«3 of Bj me 
with head fixed to one side Clilorofornied Roentgeno 
grams made Autopsi 


•Chronic arthritis considered as beginning: at tins time 


Stiam 341 uas resistant to bacteiicidm It uas injected into a rabbit as 
piCMoiisU deseubed Diauhea de\eloped after the thud injection (1 5 c c ), 
and acute aithritis uas noted aftei the fifth injection (2 0 cc) After the 
eteieiith injection (So cc ) irhjc?i uasgnen one month after the first the Jeft 
knee was swollen and teiidei, and theie was a decided limp The injections 
were discontinued but aitbiitis persisted until the rabbit was lulled foiU one 
dajs later 

Strain S012 uas sensitive to bactencidm but uas agglutinated to a titer 
of 1 20 480 b\ the blood seium of the patient fiom uhom it uas isolated It 
uas inoculated into a labbit as picMonsh described The initial dose uas 
05 cc This uas rapidl\ inci eased until the seventh dose (6 5 cc) was 
leached ui tueiitj one da-ys The labbit uas listless and tliere uas some gen 
eralizcd stiffness ulucli disappeared thirteen dais later IVlien the dose of 
150 cc uas reached {nineteen daj** aftei the disappearance of the acute 
svmptoins), theie uas a slight stiffness and sbght tendeiiiess ni tJie light 
knee Iloweier defiuite stiffness uas not noticeable until aftei the fifteenth 
injection (20 0 cc) which uas gnen twenfi fhiee dais latci 
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The results are summarized iu Table III. 

In an attempt to compare the effect of different types of strains from each 
of several patients, 23 strains representing 10 groups of 2 or 3 strains were 
injected into rabbits. Bach group was isolated from a single patient. As 


Table II 


ProtoccJl of Babbit Injecpted Intravenously With Streptococcus Viridans Strain 8012 
(Bacxericimn Eeaction Negative, Agglutinin Titee 1:20,480) 


DATE 


AMOUNT 

INJECTED 

OBSERVATIONS 

December 

12 

0.5 c.c. 



13 

1.0 



14 

1.5 



15 

3.0 



19 

4.0 



26 

5.0 


January 

3 

6.5 

Listless. Some generalized stiffness. 


10 

7.0 


16 

S.O 

Stiffness has disappeared. 


23 

10.0 


30 

12.0 


February 

4 

15.0 

Sligiit stiffness in right knee. Slight tenderness. 


14 

IS.O 


20 

19.0 



27 

20.0* 

Definite stiffness in right knee and right hip. 

March 

5 

20.0 

Injections discontinued 


March 

26 

- 

Carried right leg when moving and favored left fore paw. 




Stiffness gradually increased in right rear leg and left 
fore paw. The left rear leg also became involved. 




Extremely crippled and moved with difficulty. 

July 

10 

- 

Chloroformed. Boentgenograms made. Autopsy. 


•Chronic arthritis 

considered 

as beginning at this time. 

Table III 



GROUP 

BACTE- 

RICIDIN 

AGGLU- 

TININ 

MEAN 

INTERVAL 

(in days) * 

MEAN 

MAXIMUM 

DOSE 

(in c.c.) 

MEAN 

TOTAL 

VOLUME 

USED 
(IN C.C.) 

MEAN 

NO. OF 

INJEC- 

TIONS 

1 

+ 

0 

25.0 

4.1 

28.2 

9.9 

2 

' 0 

+ 

54.0 

9.6 

60.8 

13.1 

3 

+ 

+ 

33.7 

4.7 

34.0 

11.9 

4 

0 

0 

30.0t 

14.9 

99.8 

13.7 


•Before the development of arthiitis. 
TOn the basis of only three strains. 


previously stated, the object of studying this group was to determine if strains 
isolated from the same patient but differing in their reactions to the two in 
vitro tests differed in their ability to produce arthritis in rabbits. Three rab- 
bits dying after the third or fourth injection and one rabbit dying following 
an injury are not included in the table (Table IV). 

The production of arthritis in rabbits by the injection of strains of these 
gi’oups was apparently correlated with the sei’ologic type of the stiain. In 
general, if the strain resisted bactericidin, arthritis was produced in a shorter 
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time, a smallei iiiimbci of injectious weie lequircd, and a smallei ina\nmini 
dose was uecessaij’’ than ^\as the case with stiauis winch w'ere seiisiti\e to 
bactei iculm 


Table IV 

CovPARisov or THE Eftects of the l^■^tA\E^oas Injection op Evbbits ttnir DxFn:nEVTL\ 
Eeactivo SiTiAiNS OF Strepiococcus Vieidavs From the Svme Patient 


PATIENT 

STRAIN 

NUMBER 

Bvcrn 

RICIDIN 

RF \CTIOK 

AOOLU 

TIMV 

TITER 

INTERVAL 

(DVYS)* 

MAXIMUM 

DOSE 

(CC) 

TOTAL 

AMOUNT 

(CC)t 

F M 

8903 

+ + 

1 10,240 

50 

6 0 

52 5 


S9Gj 

+ + + + 

1 640 

28 

18 

45 

ar j 

343 

0 

1 640 

13 

4 5 

29 3 


341 

+ + + + 

U 

37 

85 

49 5 


339 

+ + + + 

0 

15 

35 

110 

R T 

719 

+ + + + 

1 C40 

10 

05 

50 


713 

+ + + 

0 

14 

15 

12 2 

A S 

9972 

+ + + + 

0 

17 

05 

65 


9973 

0 

1 640 

7 

80 

55 0 

C K 

8177 

4-4- + 

1 320 

30 

55 

16 7 


7842 

+ + + + 

0 

24 

45 

19 2 

L D 

708 

0 

1 G40 

15 

15 

16 0 


744 

•f + + 

0 

10 

05 

35 

^V H 

G02 

4- + 4- + 

0 

90 

4 0 

53 0 


043 


1 610 

20 

50 

59 3 

T ir 

703 

+ + + + 

0 

17 

05 

25 


704 

+ ++ + 

1 C40 

5 

15 

78 


750 

0 

1 1,280 

C 

15 

13 7 

E K 

028 

++++ 

0 

2 

30 

13 4 


521 

4- + + 

1 160 

7 

40 

19 5 


523 

0 

1 G40 

3 

1 0 

10 0 

U L 

0"?0 

+ f + 

0 

76 

12 0 

10 7 


9523 

+ + + + 

1 1,280 

20 

12 0 

871 


•Intpr\ol befoic tUe appeaiance of cluonlc Joint sjmptoni^ 
tTotal amount of cultuie u«e<I 


SVUMAHY 

]Methods aie described for the selective isolation of smooth stianis of 
streptococci fioin suspected foci of infection of patients with chionic iheiima- 
toid aithiitis Wlien isolated, these stiaiiis weic tested foi agglutmability 
by the serum of the patients fiom whom they were isolated Because -vaccines 
prepaicd from certain stianis with high agglutinin titers produced no thera- 
peutic response when injected info patients with chiomc iheumatoid aitliritis 
it was suggested that these agglutinable stiains did not possess immunogenic 
value or that stiains of etiologic significance maj not Iutvo been agglutinable 
by the patient’s seium 

Fiom tills it was leasoned that other factois might be lUNohed in the 
antigenic stiiictiiie of stieptococci isolated fiom patients with rheumatoid 
arthritis It seemed possible tliat some iiiagglutmable stiains might contain 
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important factors irhieh irere not present in the agglutiuable strains under 
consideration. Attempts were made to differentiate streptococci by other in 
vitro tests and to compare the reactions to these tests with the ability of the 
strain to produce chronic rheumatoid arthritis in rabbits. 

One of the reactions studied was based on the “bactericidal” action of 
normal blood and was applied to a number of strains of streptococci. Strains 
were differentiated on the basis of their I’eactions to this “bactericidin” test 
and their agglutinability, in titers of 1:160 or over, with the serum of the 
patient from whom they were obtained. Those strains which reacted to only 
one of these tests were selected for animal inoculation. The respective abili- 
ties of these strains to produce arthritis in rabbits were determined by the 
intravenous injection of liA'e cultures in doses which ivere progresshmly in- 
creased until chronic arthritis developed or until the volume injected each 
time reached 15 to 20 c.c. Strains reacting positively or negatively to both 
tests Avere used for comparison Avith strains reacting posithmlj’' to only one 
test. In addition, ten groups of strains, each containing .different types of 
strains isolated from a single patient, Avere similarl}- injected into rabbits to 
determine if there Avere differences in the arthritis-producing ability of the 
various sti'aius which are closely associated in a suspected focus of infection. 
Certain strains Avere injected into more than one rabbit for comparative 
purposes. 

Chronic arthritis Avas produced in 90 to 100 per cent of rabbits by strains 
AAdiicli either resisted the “bactericidal” action of fresh, diluted, defibrinated 
guinea pig blood or Avere agglutinable by the patient’s serum. HoAvcAmr, it 
Avas produced in onh- 30 per cent of the rabbits by strains Avhich did not resist 
the “bactericidal” action of fresh, diluted, defibrinated guinea pig blood and 
which were inagglutiiiable by the senim of the patient from AA'hom they Avere 
obtained. 

In those instances Avhere seA’eral sti’ains differing in their reactions to 
these tAvo tests Avere isolated from the same patient and injected into rabbits, 
arthritis Avas produced in rabbits by the strains Avhich Avere either agglutin- 
able, in a dilution of 1:160 or OAmr of the patient’s serum, or Avhich resisted 
the “bactericidal” action of fresh, diluted, defibrinated guinea pig blood; but 
the rate of development differed considerably and Avas correlated Avith the 
reaction of the strain to the agglutination and “bactericidin” te.sts. 

"Wlien all the different groups are considered, strains Avhich reacted only 
to the bactericidin test produced arthi’itis in rabbits in a shorter period of time 
and required fcAver injections, a smaller maximum dose, and a smaller total 
A'olume of culture than strains of any other group. 

Next in oi’der Avere those strains AA'hich, in addition to their posithm re- 
actions to the bactericidin test, Avere agglutinable by the serum of the patient 
from Avhom they Avere isolated. 

IVlien the agglutination reaction alone AA'as positNe, the strains required a 
longer intenml, a larger maximum dose, a larger total Amlume of culture, and 
more injections than the tAvo previous groups. 
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Fmallj , stiains mIucIi icactecl negatnc]\ to both the baeteiicicliii and ag 
ghitinni tests took the longest time foi the inodiiction of aithiitis ni labbits, 
leqniied the laigest nnmboi of injections, the Inigest niaxnmini dose and the 
largest total xolume of cultuie of anj group of stiaius 

^Yhlle consideiation has been gnen onl5 to the lelationship between the 
agglutination and “bacteiicidin*^ lenctions of stieptococci and the ability of 
the stiaiiis to pioduee chionic arthritis in labbits, it is possible that these fac 
tois may also be associated with other pathogenic factois Foi example, there 
was CMdence that those stiains which lesisted the “bacteiicidiF’ action of 
diluted, flesh defibi mated guinea pig blood weie moie toxic foi labbits than 
those stiains uhich neie sensitne to the “bacteiicidal” action No such 
relationship could be demoiistiated between the agglutination leaetion and 
toxicitA for labbits 


CONCLUSIONS 

Stiains of streptococci which are icsistant to the “bacteiicidaF’ action of 
fresh, diluted, defibrmated guinea pig blood aie capable of pioducnig chionie 
artliiitis lu rabbits Strains ivhicli are not lesistnnt to the “bacteucidal” 
action but ^Yhlch arc agglvitinable b> the serum of the patient from whom 
thej wGie obtained aie also capable of producing chronic arthiitis in labbits, 
but require largei doses of cultuie, a longei period of time, and a laigei num 
bei of injections than those strains which are resistant to the “bacteiicidaF’ 
action Strains which do not respond to either the “bacteiicidal” oi the ag 
glutinin test are often incapable of producing clnonic aithiitis in rabbits 
imdei the conditions used in these expeiiments 

Theicfore, (1) the leaction of a strain to the “bnctencidal” action of 
flesh, diluted, defibiinated guinea pig blood, and (2) the agglutination leac- 
tion with the patient’s own seium aie of ^alue foi the stud} of stieptococci 
isolated fiom suspected foci of infection of patients with chionic iheumatoid 
aithiitis 
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LABORATORY METHODS 


THE EFFECT OF HYDROGEN ION CONCENTRATION UPON THE 
DETERMINATION OP CALCIUM IN BLOOD SERUJI 
PHOSPHOiMOLYBDIC ACID CENTRIFUGATES* 


Jaaies n DFFi\noRr, PhD, ‘Washington, D C 


V ON BERENCSY’ lias lepoited a chemical method foi the qiiaiititatne de 
tcimination oi noiipiotcin bound caleuim m blood sciiim, m A\hich the 
protein is piecipitated with phosphomoh bdic acid and the tdtiatc anahzed for 
calcium He found 60 to 65 poi cent of the calcium m the tiltiatc, and he 
assumed that th^ icmamder, which was jirecipitaicd along with the piotcin, was 
actually bound to the lattoi In Oider to obtain sufficient mattiial fiom small 
amounts of labbit’s blood Hermann” modified the mctliod bj centiifuging, in 
stead of filtcniig off the pietipitnto le'^ullmg from the addition of 4 c e of 2 5 
pei cent phosphomolj bdic acid to 2 cc of scium 

In ordei to test the assumption of \on Bcicncsy and Hcimann that the 
calcium pieeipitatod witn the p’olcjn was actnallA bound to it, RosenthaP added 
increments of a calcium ehlonde solution to a phosphomoh bdic acid seium mix 
turc, and was unable to lecoioi the added calcium quantitatuclv in either 
centrifugate or filtiate He therefoie concluded that ]>iotcm piecipitation bA 
phosphomolvbdie acid, followed calcium determinations m the filtrate oi 
centrifugate and total calcium determinations on the sonim, gi\cs no infoimation 
as to what pait of the scrum calcium is in the bound oi the unbound foim 

In tlie course of a pharmacolcgic imestigation on tlic blood senim calcium 
of cats and dogs, the \on Borenesy Hermann method Avas giAcn a tiial foi the 
determination of nonprotein bound calcium It AAas obscrAod, Iiowgaoi, that the 
appearance of the cenfrifugaits obtained froin tlie addition of two paits of 2 5 
per cent phosphoinoljbdic acid to one pait of scium Aniiod Avith indnidual 
animals of the same species, in that some AAcre cloai, aaIiiIc othei’s avcic opalescent 
or cloudA , indicating incomplete piecipitation ot piotein, winch A\as demonstrated 
to be true upon the addition of more acid to the suspected centiifugates Cal 
cium determinations on the oxalate piccipitatcs of these centrifugates jielded 
\eiA confusing results, and it Avas decided, thoicfoie, to nnestigate the lelation 
ship of hjdrogen ion concentiation to ealcuim content in seium phospliomohbdic 
acid centiifugates 

■\^aiious studies were conducted on blood serum In this paper the results 
obtained Avith one cat and Iaao dogs aic lepoitcd The cat was anesthetized Ainth 

•From the Dopirtment of Phannacoloej and Therapeutics School of Medicine The Georfre 
AAashlncton Unherslt^ 
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sodium barbital and the dogs with nembutal. The animals were bled by cannula 
from the carotid arteiy. Scrum and pliosphomolybdic acid were mixed in various 
proportions, allowed to stand about half an hour, and tlioroughly centrifuged. 
The hydrogen ion concentration of the decanted centrifugates was determined 
with the quinhydrene electrode, and their calcium content, as well as that of the 
trichloracetic acid centrifugate for total calcium, was determined by the Clark 
and Collip'* modification of the Kramer-Tisdall method. 

The results of these studies are shov.m in Fig. 1. All centrifugates Avith a 
hydrogen ion eoneentrafion on the alkaline side of approximately pH 4.1 Avere 
opalescent or cloudy, insufficient acid being present to cause complete protein 
precipitation. Some of the suspended protein came doAvn Avith the oxalate pre- 
cipitate, so that in titrating, permanganate Avas reduced by protein as Avell as 


Z 

O 

2.5 2.7 25 3.1 3.3 3.5 3.7 39 4.1 43 45 4.7 49 5.1 5.3 5.5 

pH OF SERUM'PHOSPHOMOLYBDIC ACID CENTRIFUGATE 


Pig. 1. — The relation of pH to calcium recoveries in serum phosphomolybdic acid centrifug'ates. 
(Total Calcium Values: Cat 31, 11:0; Dop 41, 12:2; and Dos 44, 12.1 ms. per 100 c.c. of serum.) 



by the oxalates of protein bound and nonprotein bound calcium. As a result, 
calcium calculations based on the amount of permanganate reduced AA’ere too 
iiigli, the Amines in some eases being greater tlian tlie amount obtained in tlie 
separate analysis for total calcium. On the other hand, all centrifugates Avith a 
hydrogen ion concentration on tlie acid side of pH 4.1 aa'ci'c clear, indicating that 
there Avas also an irregular but progressHe increase in calcium, due to removal 
of calcium from protein by excess acidity. Therefore, in those cases Avliere the 
acidity exceeded the minimum necessary for complete protein precipitation, 
permanganate titration of the oxalate precipitate measured not only the original 
nonprotein bound or free calcium, but in addition calcium Avliieh had been re- 
leased from tlie protein precipitate by the excess acid. 
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ST’MM\R\ VND CONCLUSIONS 

The addition of two paits oi 2 5 pei cent phosphomoljbdic acid to one pait 
of serum, the procedure used in Heimann’s modification of aon Beicncsj ’s 
method foi determining unbound calcium, does not aluaas pioduce tlie exact 
hjdrogen ion concentration needed foi complete piotein piecipitation When 
piotem precipitation is incomplete, pcimanganatc titiation foi cnleinm -vields 
high %alucs High \alues aie also obtained foi unbound calcium uhen the acidita 
is grcatci than the minimum needed foi complete piotein piccipitation, since 
this causes the lcmo^^l of ealmum fiom tlie piccipitate Since the amount of 
piotein in blood seium is known to aai> wideU undci different conditions,*' ° it 
IS obMoiisIy impossible to pioduce a Indiogcn ion eonccntiation from the addition 
of a fixed amount of phosphomoh bdic acid that will quantitatuch picoipitatc 
the senim proteins and at the same time not icmo\c bound calcium fiom the 
piecipitate It theiefore appeals that the ^on Bciencsj Ileimann inctliod, em 
plojing a fixed amount ot acid, is not satisfactoi*) foi the dctciminatioii of 
nonprotein bound or free '*alcium in blood soiiim 

The author wishes to express his gratitmlo to Dr George B Roth of this departinent, 
and to Dr Joseph H Roc of tJic Dcpaitmcnt of Bioch«'mistr\, for their hclptul aduce and 
aid m the progress of this work 
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THE TECHNIC OF MOLDING AND CASTING POE THE 
MEDICAL SCIENCES' 


Carl Dajie Clarke, Baltuiore, ]\Id. 


J^EFINITION.— 'Molding and easting are processes of reproducing an object 
•t--' in foi’m, texture, and sometimes color identical in apjjearance to the origi- 
nal from Mdiich the copy or reproduction is made. To obtain such casts there 
are two main processes to be undertaken. The first is that of producing the 
mold, or negative. The second is the making of the cast or positive from 
the mold. In other words : a mold is an impression of an object such as a 
face, a hand, a coin; while a east is an impression of the mold that was made 
of the object such as a face, a hand, or a coin. In science, the finished cast 
or positive is sometimes called “moulage,” a word of French origin 
(mouler) meaning to cast, or to mold. The words “negative” and “positive” 
will also be used in this text as a means of simplification. I prefer the word 
“moulage” to express both molding and casting as a unit, tliough the word 
“casting” is often used alone to express both processes. 

Purpose. — The object of this text is not to dilate upon the history or 
application of molding and casting or the moulage process, but to describe 
practical methods of compounding coiTect formulas. One might saj^, how- 
ever, the growing belief in visual education is a sufBcient reason for its intel- 
ligent and successful application. Every physician realizes the value of the 
“before and after” representation of a surgical or medical case. The three 
dimensional model, naturally colored, leaves little to the imaguiation and 
gives practical evidence not apparent in photographs and drawings. The 
physician and dentist find them well worth while where plastic and oral 
surgery is done to change the facial contours. They are invaluable in lecture 
and reference work. They are a permanent and natural means of preserving 
a case record. By means of photography and photomechanical reproduction 
for publication, pictures in black and white, or natural colors, of such models 
can be obtained on paper, loose, or in book form for more convenient preser- 
vation and dissemination. 

Compositio7>s for Maldng the Negative. — The two main substances used for 
obtaining the negatives of medical siibjects are plaster of Paris (gj-psum), and 
a hydrocolloidal composition which we will call “agar mold,’' and “agar com- 
270sition” because its important constituent is agar. Sometimes the wax mold 
is employed. For inanimate and nonprotoplasmic objects, the glue onold is 
often used ; and sulphur molds are rarely used. Other siibstances such as 
metal, rubber, baked sand, terra cotta, and similar materials are employed 
for mold making in commercial manufacturing. In medicine there are cases 

•From the Dep.artment of Art, School of XletJicine. L'nlversitj- of Xlarj-land. 
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in which plastei should be used alone and othei cases m winch it is inoie 
con\ement to use agai composition, a'> this can be easili iemo\ed fiom uudei 
cuts It IS not adiisabie to tij to use one substance foi all cases Sometimes 
plastei IS used as a shell to suppoit an agai mold Tlaster of Pans in drj 
pou deled form becomes iigicl oi set ulien nii\ed uith uatei This setting 
takes place in a lelatnelj shoit time If piopeilj used, it uill gne a nega 
tne that has an infinite amount of desirable detail fiom uhieh the positne 
is fiiialh made Houeiei, its gieat disadiantnge is the fact that it is not 
plastic 01 pliable as is the agai oi glue mold 

iiroh?s in Geue^al — One of the best desciiptions that 1ms been untteii on 
the making of facial masks and molds as well as casts of the in&ide of the 




Pig 1 — Dlagr'vni'* of moRls The nhitc ana repi events the rigid subject that is being 
Cist the shaded area represents tjio molds an 1 the black areas tlio undercuts Arrows point 
In the directions that the molds oi their pieces are Ino^ed to sepirate them from the 
original subject or cast 


mouth appears in Piaciicol OithodoutKp bi Deive^ This authoi cousideis 
no casting niateiials otliei than those used in plastei and glue molds with 
which most casteis aie familiar 

Mam books on modeling and sculpture, such as the ones by Toft= and 
Glass® gne intcicsting points on the technic of pioducing plastei and glue 
molds 11111011 nifoi*mntion m the natuie of foiniulas may be found m Denial 
roimtiUinj* A most nifoimatne book, flora a technical standpoint, is by 
Piedeiick® who untes about the ni'ilving of plastei molds oi many kinds 
He also gnes some dcsciiptiou of wax and sulphur molds Jhicb has been 
wntten about plastei molds m huiidieds of books It is foi this leason that 
little mil be said about them m this aitiele 

Undercutting — The mam difficulty nhich the castci experiences is that 
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caused bj' undercutting. An undercut is the part of the original subject or 
mold that is to be cast lyhich prevents the impression from slipping freely 
away or separating. 

For example, let us consider Fig. 1. The white areas, or C in these dia- 
grams, reiiresent the subject to be cast. The shaded areas represent the mold 
and the black areas represent the undercuts. The undercuts or black areas 
are always a part of the mold and must be considered as such. The arrows 
denote the directions in which the mold must be pulled to separate it from 
the subject. 

Let us consider these diagrams separateljL C of Part 1 can represent a 
siihere of wood or stone. If we wish to cast such a subject, it should be done 
in two pieces. Such a mold is called a piece mold. The line AB is imaginary 
and passes directlj’' through the center of the sphere, which would divide the 
mold into two separate pieces, D and E. Should one-half of this piece mold 
lap over beyond the imaginary line AB, Part 2, then it -would be impossible 
to separate the sphere from a rigid mold without breaking the mold. The 
black area in Part 2 represents the undercut that would prevent the separa- 
tion. C of Paid 3 represents the type of subject that has no undercuts. 
Therefore, for such an object, it is necessary to make a mold of onlj’^ one 
piece. The line AB now becomes a flat surface such as a table top upon which 
the subject rests. In Part 4, consider that the subject is attached to the 
surface AB. However, C has a smooth top surface. In such a case a mold 
of two pieces can be made of a subject providing it is possible to separate 
the two pieces of mold by pulling them in the opposite directions as indicated 
by the arrows. It is only necessary to separate them far enough to be re- 
lieved of the undercut. In Part 5, we have a subject similar to that in Part 4. 
However, the top surface is irregular rather tlian smooth. In such a case it 
becomes necessary to make a mold of three pieces as the rough surface would 
prevent drawing a two piece mold to the right and left. 

In Part 6 of Pig. 1, let us consider C to be a pedunculated tumor attached 
to the surface of the body AB. Such an object can be made in a tivo piece 
mold D and E. 

Sulphur Molds . — Sulphur molds are unsuitable for use in rnakiug impres- 
sions of living or dead tissue and are therefore not considered in detail. They 
are sometimes used for reproducing impressions of coins, medals and medal- 
lions, or other delicate reliefs in which there is no undercutting. A wall of 
thin metal is placed around the subject to be cast and both the subject and 
wall are shellacked or greased. Eight parts of sulphur and one part of iron 
filings are melted together and allowed to cool. This mixture while still in a 
liquid state is poured over the subject, and blown into depressions. When 
completely cooled, the mold is greased and a plaster impression is made from 
the sulphur mold. 

War Molds . — Frederick in liis book, which was first published in 1899, 
writes of wax molds as follows: “Molds may be successfully made of wax, 
usually of small or delicate objects, as fruit, flowers, small animals, coins, 
medals, or of the hands and face. Take one part of rosin and three parts of 
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wlute ^\ax ilelt tlieni in a liot watei bath, as 4 glass, jai placet!^ in boiluig 
nater, and heat to the boiling point Oi melt paiaffiii n.i\ (as a paiaffin 
candle), and add a little snoot oil and nhitnig ” 

Ho advises that the face should be gi eased as he has jncvioush desciibcd 
(foi making plastei moUh) and the na\ can be applied as soon as it cools 
to a beaiable point He contiiuies ‘Bmsh it on (piickh to a thickness of 
about Ys inch, and, as it almost inimediafelj haidens, an outer shell 01 case 
of plaster can be cast befoie the model feels compelled to move Remove the 
case fiom the wax and the vva\ fiom the model, icplacing it m the case at 
once to pi event vvaipmg 01 breaking, and make the cast as soon as possible ” 
In the June 192 G, issue of The Journal of the Amencan Devial Associa 
fioa. Golden® dcsciibcs his method of making wax molds of the face In a 
later issue' of the same publication, Di Golden condenses his fiist aiticlc and 
discusses othei materials in use foi the same jmipose, such as plastei and 
“Negocoll ” In short his wax mold method is as follows A miNtiue of 
waxes IS piepared whicli lie uses to spiav on the patient’s face to obtain the 
mold This mixture whicli lie teims Bll contains 

Pnnilin mix (^Ult point Cl 7 '’ C) 

Bn^berr^ unx 20 %^ tMctl point 40 9 * 

C'lrn'iulia w'lx '>% (Melt point 84 S® C) 

Stciuc neid 209 ?’ (Melt point COD® C) 

Resulting melting point of nixtuic 52 07 ® C 

Accoidmg to the authoi, no pieliminai^ piepniation of the skin siufaces 
is nceessarv Howevei, vaseline can be used on the ovclasliLS and blows to 
pieveiit the hairs from sticking to the mold 

For sprapng the wax mixtiue on the face, the autlioi used a DeViIbiss 
ttpe CB spraj gun It seems that aiij sprav gun, such ns is used foi sprajing 
Oil punt, should be suitatble for thi« pmpose The fust lavci of wax was ap 
plied witli an air piessure of oiilj foui to six pounds ^Yllen tlie an piessuio 
is lucieascd above this point the deposit becomes uneven and a mist icsults 
This fiist laver selves as an insulatoi foi a second lavei whicli can be about 
half an inch in thickness The latter can be applied vvith a spatuka wlien the 
wax IS 111 a congealing state Little rubbei bags filled with ice 01 drv ice 
(magic ice) seive well foi cooling or chilling the wax mold at diffeient stages 
of the process About one inch of wax should be applied, aftei which the 
mold IS supported with a plaster of Pans shell, 01 mother mold, as seen in 
Fig 2 

This same authoi gives the following wax composition winch can be 
painted on the face with a camel’s ban buish lather than spiajed 

Bnibein v>'i\ '> 09 ?' (Melt point 40 0® C) 

P'lr'iffin 21% (’'Ftlt point 7 ® C ) 

Stenric ^cul 259 ?» (Melt point fO 0 ® C ) 

Resulting melting point of rnixtuie — 41 7" 42 8® C 
(SivboWt test) 

Golden continues “As tins combination coiitmiies plastic until possiblj 
tlmtj degrees aboie its melting point it is adaptable for nso m bnisb appli 
cations to take impiessions and adiisable to use for partial facial impressions ” 
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caused by undercutting. An undercut is the part of the original subject or 
mold that is to be east which prevents the impression from slipping freely 
away or separating. 

For example, let us consider Pig. 1. The white areas, or C in these dia- 
grams, represent the subject to be cast. The shaded areas represent the mold 
and the black areas represent the undercuts. The undercuts or black areas 
ai’e always a part of the mold and must be considered as such. The aiTows 
denote the directions in which the mold must be pulled to separate it from 
the subject. 

Let us consider these diagrams separately. C of Part 1 can represent a 
sphere of wood or stone. If we wish to cast such a subject, it should be done 
in two pieces. Such a mold is called a liiece mold. The line AB is imaginary 
and passes directly through the center of the sphere, which would divide the 
mold into two separate pieces, D and E. Should one-half of tliis piece mold 
lap over beyond the imaginaiy line AB, Part 2, then it would be impossible 
to separate the sphei'e from a rigid mold without bi’eaking the mold. The 
black area in Part 2 represents the undercut tliat would prevent the separa- 
tion. C of Part 3 represents the type of subject that has no undercuts. 
Therefore, for such an object, it is necessary to make a mold of onl,r one 
piece. The line AB now becomes a flat surface such as a table top upon which 
the subject rests. In Part 4, consider that the subject is attached to the 
sui'face AB. However, C has a smooth top surface. In such a case a mold 
of two pieces can be made of a subject providing it is possible to separate 
the two pieces of mold by pulling them in the opposite directions as indicated 
by the arrows. It is only necessary to separate tliem far enough to be re- 
lieved of the undercut. In Part 5, we have a .subject similar to that in Part 4. 
Howevei', the top surface is irregular rather than smooth. In such a case it 
becomes necessary to make a mold of three pieces as the rough surface would 
prevent drawing a two piece mold to the right and left. 

In Part G of Pig. 1, let us consider C to be a pedunculated tumor attached 
to the .surface of the body AB. Such an object can be made in a two piece 
mold B and E. 

Sulphur Molds. — Sulphur molds are unsuitable for use in making impres- 
sions of living or dead tissue and are therefore not considered in detail. They 
are sometimes used for reproducing impressions of coins, medals and medal- 
lions, or other delicate reliefs in which there is xro undercutting. A wall of 
thin metal is placed around the subject to be cast and both the subject and 
wall are shellacked or greased. Eight parts of sulphur and one part of iron 
filmgs are melted together and alloAved to cool. This mixture while still in a 
liquid state is poured over the subject, and blown into depressions. When 
completely cooled, the mold is greased and a plaster impression is made from 
the sulphur mold. 

Wax Molds. — Frederick in his book, which was first published in 1899, 
writes of wax molds as follows: “Molds may be successfully made of wax, 
usually of small or delicate objects, as fruit, flowers, small animals, coins, 
medals, or of the hands and face. Take one part of rosin and three parts of 
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extent. By their use a gieat amount of uiutercuttiufr is taken caie of in the 
stretcliing or bending of tlie mold Glue and gelatin molds have a rubber-like 
qualitj' of springing back into their original form ivlien once the.v are re- 
moved from the cast. This is aceomplislied bj- stretching the negative away 
from the cast in order to leniovo it from the mold. In other woids. the elastic 
quality of glue or gelatin allows it to be pulled from beneath projections and 
around bulging surfaces after which it immediately springs back into its 
proper position. 

Due to the fact that the proper concentration of gelatin or glue and 
water requires a great amount of heat to bring it to the liquid state for pour- 



Fig 3. The glue mold process A, The plaster subject that is being cast. This is 

shellacked then painted Tilth a iniHurc of stearic acid 1 part and benzine 3 parts. B, J*o\iring 
the hot glue over the plaster cast C, The outside of the mold after the glue has cooled and 
set. The original cast is ren)o\ed from the mold. D, The mold is painted with the stearic 
acld-benzine mixtuie and poured full of plaster. The duplicate cast is removed immediately 
upon setting, othenslse the heat created by the setting plaster Is likely to melt the glue of the 
mold 

ing, it is, therefore, unsuitable for making a mold directly ovei living or dead 
tissue. Furthermore, it takes a considerable time to cool and set, which 
makes it more unsuitable. In the case where beat is likely to have a destroying 
effect, it IS necessary to use a substance that can be applied in a liquid state, 
but whieli will not burn the subject, yet will set, taking the negative form of 
tile tissue upon which it is applied. 

The agar mold has the qualities of melting at sliglitly below 100” C. 
(212° F ). However, it does not return to its semisolid or plastic state nntil it 
cools to a temperature of about 42” to 44” C. (108” to 112° P.). Since this is 
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just about bodj’ temperature (37° C. or 98.(5° F.), agar, ivliieli lias manj'’ of 
the otlier qualities of glue, suggested itself for plastic casting of living sub- 
jects This composition can be applied in a liquid state before it cools to its 
setting point, without doing harm to liAung or dead tissue. 



4 — «5imple pla‘5ter mold and cast Right, simple agar mold and cast A., The 
hand and aim aie ■v\ell gi eased and placed on a cloth B, The> are then co\eied to a thickness 
of about a half inch with pKi'ster A brush Is used for the earl\ applications C, The plaster 
mold, is soaked m -^Natei then filled with the resin-wax composition There are no undercuts 
in such a mold 7>, Greasing the subject is unnecessarj when using agar composition In 
this ca'=c the hand is co\ered both abo\e and below with the composition to a thickness of 
about one inch A.fter complete setting the hand is slipped out of the mold as one removes 
a <’lo\e. The mold is then flllwl with resm-wax composition After cooling, the mold is 

brbkcn*awa\ from the cast P, The cast after remo\al from the mold Notice the detail 

Agar and water alone are not suitable for plastic easting, as this mixture 
is too thin to remain on dependent surfaces and tends to fracture or crumble 
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too easily. It is necessary for this composition to contain other snh&tances 
such as preservatives, tanning agents, and materials that will increase the 
colloidal binding power of tlie agar, causing the particles to hold together 
and become more nibbei-ldce This is the important material for making 
molds of living and dead tissue. 

J'hc Pffl/cr System — The late Dr Alphons Poller” was evidently the first 
to lecognizG tlie qualities of agar for use in casting and developed his mouagc 
system, after which he wrote a book on the subject. 

lie evidently intended to commercialize his discoveiy for Iiis composi- 
tions were patented, his trade names of “Negocoll," “Dentocoll” (negative 
compositions), ‘•Granuht,” "Celerit” and “Honiinit” (positive composi- 
tions) were registered Nowhere in his book docs he divulge the contents of 
his eoiiipositioiis. A firm iii Switzerland has tlie rights to maniifaetme his 
products which aie sold in this coiiiiti.v at evovbitaiit prices. In 1933 there 



Fig 5 — Ca‘<ting an ear A, Small «afl of cotton is placet! m the deep pait of the car 
The agai compooitlon la poured of pnlntcd on to the tluckncss of about one Inch S, TIh 
moU Is remoNGd, flllctl %Nlth positive composition, colored, and tuoimUd C. Cast of an car 
and tumot of the cheek inunedlatelj after removal from tht agar mold 

appeared on tlie mariiet a product called “Ponn-All” which has tlie .same 
qualities as ncgocoU and dentocoll It is manufactiued by an Ameiican firm 
and is materially lower in price than the Poller materials Then positive 
material i.s called “Form-Vex ” Another Ameiican film mamifaclures a 
negative Iiydrocolloidal composition which is called “Pl.istico ” The same 
firm’s positive material is known as “Posmonlage.” 

There are also siniihar negative compositions called “Siirgimonld” an 
elastic compound used by dentists for obtaining impressions of the teeth In 
my opinion, all of these molding compositions hare an agar base 

In the December i.ssne of Archive’! of Patholoyi/, Volume IG, Numher G, 
Gross*' describes a Iiydrocolloidal composition of his own discovei.v and gnes 
the follow iiig formula and directions for its preparation . 

Piepaialion of the Negative Mass: “The negative mass consists of agar, 
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10. It should be suitable as a mold foi’ the making of plaster of Paris 
easts." 

11. If the mold is composed of expensive ingredients, it should be pos- 
sible to use such material as constitutes the mold over and over again, or the 
material should be so inexpensive that it can be thrown away after use. 

After conducting over a hundred experiments with dozens of different 
ingredients during a period of three years, I have devised the following 
formula, which I believe will meet the necessary reciuirements for making 
hydrocolloidal molds of living and dead tissue: 


Agar 

4 

ounces 

Water 

100 

ounces 

Zinc o.vido 

1 

ounce 

Tannic acid 

100 

grains 

Tlivniol 

20 

giains 

Glycerin 

1 

ounce 

Cellulose 

Vj 

ounce 

Cotton 

13 

grains 

Rubber cement 

4 

ounces 


Rubber cement can be jrarchased from any art, stationeiy, or five and 
ten cent stoi’e. Such cement generally contains a small percentage of a resin 
such as damar or mastic. This does no harm to tlie mass. In fact, Poller 
includes it in his formulas according to his patents. It can also be made by 
dissolving a half ounce of caoutchouc (iiara-rubber) in twentj'-five ounces of 
benzine. This takes about three days. 

Affcrr is the basic substance,- having the properties, when mixed with water, 
of melting into a complete liquid with no particles suspended, at about 100" 
C.. and not returning to a gel or setting state until its temperature falls to 
about 42° C. 

The zinc oxide increases the colloidal binding power of the agar. Ferric 
oxide may be used instead, if desired, in place of zinc oxide. Other metallic 
oxides may also be substituted, sub. 7 ect to experimentation. Zinc oxide causes 
the resulting mass to be white, while the ferric oxide causes it to be a dark 
red. In case the zinc oxide is used, the composition may be colored with anj’^ 
alcohol soluble dye to suit the taste of the caster. 

The tannic acid is a tanning agent and acts somewhat as a separating in- 
fluence toward g 3 -psum. 

The ccUuJosc and cotton exert a mechanical influence in holding the par- 
ticles of the mass together, increasing the internal friction of the mass both in 
the liquid and gel or set state. 

The tinjmol and glycerin act as preseiwatives. The gtycerin also sen-es to 
keep the composition moist. IMetlnd .salie.vlate is also a good preservative. 

•Unfortunatelv, a hvdrocolloiilal composition, such as one containing either agar or 
glue i.s not a suitable molding material for the making of porcelain or terra cotta casts. 
The’ reason for this is the fact that these molds do not absorb water from the positive 
material Plaster molds, however, do this when the porcelain or terra cotta slip is poured into 
them. Nor do tiie agar or glue molds have strengtli enough to allow tlie stirfer porcelain 
or terra cotta pastes to be forced or pressed Into place. 



CIAKKL AIOLDING AM> C\ST1NG FOR iMCDJCAL bClENCFS 


79 


The paia-iiibhei in the rubbei cement is supposed to increase the bmcling 
powei of the mass and has some eftect on its consistencj, keeping it fiom 
flouing rapidly fiom a -veitical surface 

Dvecitons fot Mixing — Place the agai in about thiee fouiths of the ■\\atei 
(75 ounces) (nhich should be loom ttmpeiatiiie) in a double boiler and stii 
Mgoious)} It the agai is pondeied, it nn\es zeadilj , hoirevei, it should bo 
stiried until all of the lumps ha\e been absoibed If the agai is in shieds, 
it "vm!! onl} absoib the natei, not going into solution until lieated Heat is 
applied until the mass goes into complete solution 

The lemaming one foiuth of the uater is placed in a large mouth bottle 
to which aie added the oxide cellulose cotton, thjmol, tannic acid, and gljc 
erin The bottle is coiked and the contents are shaken Mgorouslj until tliej 
are thoroughlj mixed This shaking m the bottle separates the cellulose and 
cotton fibeis as well as mixes the othei nigiedients 

Aftex the agar and watei ha\e i cached 100® C, oi the boiling point, and 
have gone into complete solution, the oxide cellulose oi second mixtuie is 
poured slowlj into the agar or first solution with constant stniiiig When 
these mixed nigiedients have again reached 100® C, the mass is iemo\ed a 
safe distance fiom the fiie and the dissohed paiainbbei oi lubbei cement, 
which IS veij infiammable, is pouted slowlj in while stiiiing The mass 
bubbles up in evapoiatmg the \olatiIc liquid which was used to dissohe the 
lubber It should not be replaced on the fiie until the greater peicentage 
of this chemical is iemo\ed bj eiaporation Otherwise, it will mmite leadib 
After heating again to about 100® C to dnte off any lemnining benzine, the 
mass IS poured out into an enamel traj to cool (If the manufactuie of this 
product IS done on a large scale the benzine may be reco\eied by coiulensa 
tion ) On cooling the composition will set, aftci which it is gionnd m a food 
chopper and allowed to stand until the watei has oiaporated from it to a 
point wheie none can be squeezed fiom the mass wlien a ball of it is gripped 
in the hand On reheating the mass it is leadj foi use Of couise, it is al 
lowed to cool to a degree just about setting point befoie it is applied to living 
or dead tissue 

The composition is stored in wax co\eied, air tight containeis to pre%ent 
drjing out Cylindrical cardboaid boxes that haxe pieMonslj been dipped m 
wax sei\e well foi this purpose 

Reqnii ements of a Positive Maienal — The best positive matenal for guing 
a lifelike reproduction of flesh is a composition baling a resm and w.ix base 
Plaster papiei mache and similar materials are iiifeiioi to wax as far as 
being “lifelike’' for the casting of medical and biologic subjects The posi 
tive composition can be made to be ns dinable ns plastei, proMtling it is 
handled with the same care that is gncii a fine plnstei easting 

The icsmwax composition used foi the positne impiession should pos 
scss the following qualities 

1 It should he possible to brush oi “paint” the positne composition into 
a plaster oi agar mold without its ciaclving or “lifting” from tlie surface of 
the mold 
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2. Its melting point should be so high that it ivilj not be affected by any 
degree of heat which is natural in the hottest weather. A cast, no matter how 
thin, should never droop as a candle often does under normal summer tem- 
peratures. 

3. It must not crack or slirink to any great extent when subjected to the 
normal cold of winter. 

4 . It should not crack under sudden changes of temperature as when a 
thin layer of hot wax of a high melting point is poured into a cold mold. 

5. The shrinkage of the wax should be so slight as not to cause cracks 
in it when it is shrinking against a rigid mold or after it has been mounted. 

6. It should become set, jmt remain pliable at a degree of heat low enough 
to be bent or formed with the hands without breaking or cracking the wax 
or fear of burning the hands, nor should the composition stick to the hands. 
This is advantageous as it often becomes necessary to bend slightlj' a positive 
impression into a more desirable shape. For example, it may be necessary to 
bend the positive to relieve it from some undercut sui’face on a rigid plaster 
mold. After the positive has been reliei’ed of such an undercut, it can be 
rebent to its normal position. 

Bearing these rigid requirements in mind, let us consider the published 
material on positive formulas ; 

Douglas'® gives the following formula for the preparation of the positive 
wax impression: 


“2 pounds white beeswa.\' 

1% pounds parafSn 
1 lb. talcum powder 
1 lb. prepared coinsfarch 
3 oz. yellow beeswax” 

The talcum powder and cornstarch used in this formula do not increase 
the melting point of the combined waxes which is dangerousl.r low (see table 
of waxes), 'While the cornstarch and talcum powder xvill decrease the cost 
and increase the bulk of the comiiosition, I do not advise its use because it 
definitely increases the possibility of breakage or of crumbling wdiich is al- 
leviated somewhat by the low melting point and high cohesive qualities of 
the combined waxes used. (Had stearic acid been used, the possibility of 
crumbling would have been increased, due to the crystalline structure of this 
substance and its low cohesive qualities.) 

It seems to me that the yellow beeswax is used in this formula more for 
the purpose of coloring than anything else. However, it may increase the 
pliability of the composition very slightly. If it is used for coloring oul.v, 
it seems unnecessary, as pigments have to he added an^nvay to bring tlie wax 
to the desired color or shade. This foimnda cannot he brushed or painted 
into the mold successfull 3 L 

In a mimeograph sheet, issued bj' D. E. Ziskin," of the School of Dental 
and Oral Surgery at Columbia Fnivcvsity, the following formula is given: 
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“11 ouacos ttlule filtered paraffin (Higli fusing) 

2 ounces ligiit eamiulia nai 
V ounce beesnav 
Vk ounce dirk einiaulia «aa“ 

Tins loiiiiuJa liasi a liighei meltiiig point tliaii that ot Doiigldb’-' and £oi 
tins leasioii, I coiibidei it moie aaliiable Hoiieiei, iilieii iie coubidci 
the tliiee basic piopeities ol each wa\, le, exiiaiision on heatmt', coii 
ti action oil cooling, and elastieitj, «e firnl that tarnaiiba has high cohesi\e 
and Joiv adhesiie piopeities Thciefore, it should be used oulj as a liaidener 
and to laise the melting point out of daiigei of the heat of sumniei Foi the 
above mentioned reasons, Ziskin’s foiniula is \erj likelj to ciack when poured 
into a cold mold oi subjected to iioloiit changes in tempeiatnre This could 
have been pieiented hj the addition of a lesiiious gum which would also m 
eiease the melting point This formula eaiiuot be painted into the mold 
successfully 

It seems that the small amount of daik cainauba wa\ was used mainij 
foi coloiing the composition, as it has the same melting point as the light 
cariianha The same maj be said of the beeswa\ pioviding it is -veHoiv bees 
waT, foi the quantities aie so small that tliei change the cohesite and ad 
hesne qualities to a minoi degree I bclieie in lehing mamlj on pigment 
foi eoloiing lafhei than using dark was.es for tins purpose, which do little 
11101 e than complicate the foimula 

In Golden’s article ' which has been mentioned befoie under wax molds, 
he also eonsideis positue compositions Poi the wa-c mold, lie natnralh 
writes of substances which can be used without tlie application of heat One 
of these is “a high giade of plastei hating the adt aiitagcs of ordinary plaster 
as to eomenieiice in setting time and greatci hardness than the artificial 
stones heietofoie used This plaster is known bt the tiade name of ortho 
pedic plaster, or Indioea! ‘B ’ ” It is made bt calcinating dry gipsum rock 
tinder steam piessiire which gnes laiger crista! structiue than possible with 
ordinari plastei ” The iioimil setting time of this material ranges fiom 
tuentj file to fifti minutes Ifoiieicr setting can be accelerated to s few 
minutes oi retarded foi seieni houis As mentioned before a resin wax 
mixture giies a more lifelike icprodnction 

Golden also considers “liommit and the othei Pollei positne mateiials ” 
Of ''hommit ” he wiites as follows 

“Aceoiding to analjtic tests the pioduet consists of Carnanba wax, 
73 pel cent, rosm 3 pel cent, ash (composed of silica lime and magnesia), 
24 per cent 

“Prom the tests appeal anec and color no doubt a medium grade of No 
1 Noitli conntii eainanba wax is used'® Hus giving the compound a brown 
isli giai appearance due to impniitics in Hus giade of wax This color does 
not lend itself ten readih for tinting and its daik appearance if not tinted, 
IS deoeptne m taking easts of the white race 

“The mixture could be benefited greath bi the use of No 1 Pioia pale 
jellow cariianha wax which is the highest giade Bi using this grade of 
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wax, a veiy light appearance should be assured which would allow the use 
of various tints to a finer degree, to give a natural lifelike skin coloring to 
the finished cast. 

"By the addition of a small percentage of paraflfin wax, the higlier tem- 
perature wax preferabl 3 ', ranging from 5 to 15 per cent, a milk 3 ^ tinge is given 
to the compound ; which is an advantage in making death masks. This cloud 3 ' 
appearance can also be taken advantage of in the making of casts of children 
and women.” 

I disagree with Golden about the contents of "hominit” due to its veiy 
nature. The addition of onl 3 ^ 3 per cent of a resin would not give the mass 
its characteristic bending qualities ; nor would it be possible to bnish the mate- 
rial into the mold. Furthermore, if it contained the amount of earnauba 
wax that Golden sjiecifies, the mass would readil 3 ’ shrink and crack. Poller, 
himself, says in his British patent specifications;” "The colophony will al- 
wa 3 ’s amount to more than half the resin mixture as otherwise the treatment 
with the brush is rendered more difficult.” Poller continues to state that the 
earnauba should not exceed one-tenth of the amount of resin. He gives the 
following proportions : 

‘ ‘ Eesin 14 

Paraffin 2 

(Clear) Carnauba 1” 

I believe that these proportions are misleading in the fact that the for- 
mula ma 3 ' overestimate the amount of resin that is actual!)' used in the aver- 
age composition. It does not necessaril)* over- or understate the amount of 
carnauba wax used. I also believe that the amount of paraffin is underesti- 
mated in Poller's formula. As stated befoi-e: this is often done in patents to 
prevent commercialization. 

In spite of the fact that Golden recommends the use of No. 1 Flora pale 
3 'ellow carnauba wax and 5 to 15 per cent of high temperatui'e paraffin wax, 
the composition is still veiy likel)' to be too 3 'ellow for the normal Caucasian 
skin. This can be eliminated b)' the use of a filler or color desensitizer such 
as talc, plaster, or kaolin (see author's formula). An)' formula containing 
73 per cent of carnauba wax will give a compound sure to shrink and crack 
on being poured in thin la 3 'ers into a cold mold. It would be impossible to 
obtain a good cast b)' brushing a composition of this nature into an)’’ kind of 
mold. I do not believe that a really successful formula, which will meet the 
rigid requirements set down in this text, can be compounded from Golden’s 
anal.vsis of "hominit.” 

In further consideration of Poller’s positive materials, such as "hominit,” 
"celerit,” and “granulit,” there seems to be little difference in them other than 
color and melting point.s. "^axes and resins may be obtained in various 
shades of brown and yellow. These shades ma)' be changed by the use of 
pigments, fillers, and color desensitizers. If one con.sults the melting points 
in the table of waxes and the table of resins, to say nothing of the facts laid 
do-^vn in this article under “Compounding the Positive Formula,” one can 
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easily detenniue the mateiials to use to raise or lower the melting point of a 
composition. In such a maimei the worker may compoiiiKl foiinnlas for 
specific purposes. 

I believe that the major icas<m for producing positive compositions under 
different names lies m their commeicial possibilities I have yet to discover 
the advantages of starting out by using “homniit^^ for a thin coating to the 
mold, and then switching over to “celerit’’ to back up the cast or thicken it 
as Poller recommends If one prepares lus own mixtnie of a sufficiently high 
melting point and of the right color, he can use tliis one mixture for tlie entire 
thickness of lus cast Of course, some cloth or fiber material is used to 
strengthen flie positive 

Toward the end of the article by Gioss/® in the Archives of Pathology, 
mentioned before in this article, when we consideiecl negative formulas, he 
recommends the use of plaster of Paris, sealing wax or paraffin for making 
the positive impression I believe that there are far more suitable composi- 
tions for making tlie positive than any of the three that Gross recommends. 
The reasons for this belief are as follows It is extremely difficult to obtain 


T\rle I 

Taplf op Waves 


NAME 

MELllSO POINT 

lOI OR 

SOURCE 

Bayliei ry 

4')“ 4a* 0 

113* 114 S* F 

bight gjoon 

Vegetable nav 

Beeauav (natural) 
Apis inelhfera 

02* 04* C 

143 0* 147 2* F 

y<llonj<»h bromi 

Insect wax 

Beeswax (bleaclicd) 
Apis iiicllifor.s 

02* 04* C 

14 }C* 147 2* F 

tVtiite 

Insect wax 

Candelillft 

OS* 70* C 

1-4* ns* F 

Bronnish to jenouisli biomi 

Vegetable wax 

Carnauho, (hglit) 

S4* C 

jellow 

Vegetable non 

Goryplia cerifora 

183 2* P 


gljcentlic 

Cerosin (ozokernite 
iigiit) 

fil* 7S" 0 

142* 172* r 

Wlutc 

Mineral wa\ 

Ceresm (ozokcrnito 
(lark) 

01* 78* 0 

142* 172* F 

Light jellou 

Mineral wav 

Chinese 

(coeus oeufera) 

About 81" C 

172* F 

Light Je^o^v 

Insect wax 

Japan 

lthu<? suecpilsneuiii 

40* C 

12S* F 

Light \clloH 

Vegctalile fat 

Montan 

SO* sr>* C 

170* 187* F 

Dark brown to white when 
bleached 


Paiaffin* 

4S* 02* C 

118* 144* F 

White 

<5enjitiansparent 

Mineral wax 

Para\\a\j 

.01* IS* V 

124* 137* r 

Wiite 

sentitrnniparent 

Mineral wax- 

Spermaceti 

42* 50* C 

107* 122* F 

Peailj. white becomes jellow 
on prolongctl exposure 

Sperm whale was 


00* 01* C 

White 

Chemical 

(Steanno) 

140* UO* F 

crjstullme ‘■trueturo 



•The melting point at p.inian >urles from IS"C to C2*0 It can be piirclja'^ed for incU- 
tng at tlie following temperatures IS* to 50*. 50* to 52*. SJ' to ‘54*. 5C* to 58’. CO* to C2* C 
t' Par iwax' Is a uule mme foi paraffln ni'imifactured b> the StanOanl Oil Oonijnnj 
of New Jeri'Cj This v.ajc l«! <hcaper than «ome pu tilin’* which inOt at «;pocIflp ttmpf r jturf s 
fln<l sents Just .is uoll for the puipo^cs of tvox c »sting 
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a truly lifelike positive in plastei'. Gypsum lias a tendency to crumble, or 
"rot” as it is termed by casters, wben incorporated Avith certain pigments. 
It does not have the texture or semi-translueeney of skin or flesh as do ivax 
and resin. In coloring the pla.ster of Paris positive, the color seems to lie 
on the surface rather than actually to appear as though it were incorporated 
in the east. 


Table II 


Table of Rf.sixs 



PlCOPERTIES 

SPECIFIC 

GRAVITY 

MELTING 

POIXT 

SOLUBILITY 

Asplialtum 

Black or brovmisli black 
substance intense in 
chromatic value 

1.0 to 
l.GS 

100° c. 

Five times its weiglit of 
naphtha and benzol 
Dissolved by alkalies 
and alkaline carbonates 

Colophony 

or 

common 

Tosin. 

Brittle, transparent pale 
amber to dark red 
brorni 

1.045 

to 

1.085 

Softens at 70° C. 
to 80° C. semi- 
fluid in boiling 
water. 135° C. 
should not be ex- 
ceeded 

Methyl and amyl alcohol, 
acetone, ether, chloro- 
form, carbon disul- 
phide. Partial — at G0° 
C. dissolves slowly in 
equal weight of alcohol 
or glacial acetic acid. 
Petroleum spirit 

Copal 

White through shades 
of yellow, and red to 
i browTa and brownish 
j black. Fossil resins 

1 have an oxidized 

1 crust containing 
mineral matter. Tree 
resin is odorless 

1.03 

to 

1.07 

95° C. to 305° C. 

9593 alcohol, oxidized 
turpentine, alkaline 
solutions 

Dammar 

Nodules — 3 mm. to 4 
cm. Powder}’ crust. 
Clear, Transparent, 
Odorless 

1.0G2 

to 

1.23 

Softens at 75° C. 
Syrupy at 100° 
C. Clear and 
thin at 150° C, 

Benzol, chloroform, car- 
bon disulphide, oil of 
turpentine 

Fariial: Methyl and 
ethyl alcohols, ether, 
acetone, glacial acetic 
acid 

Elastic j 

Grains ovoid in shape. 
0.5 cm. to 2 cm. 
Milky, dull yellow or 
greenish. Taste and 
smell like turnips 

1.04 

to 

1.07 

I 

Chios 10S° C. 
Other 103° C. 

809o chloral hydrate solu- 
t i 0 n, ether, amyl 
alcohol, benzine 

Partial: Methyl alcohol, 
acetone, acetic acid, 
chloroform, oil of tur- 
pentine 

Sniidaiac 

Form of grains 0.5 to 
1.0 era. Clear yellow 
drops. Surface has 
dusty appearance. 
Harder than mastic 

Between 

1.05 

and 

1.092 

Liquefies at 160° C. 

Alcohol, ether, amyl 
alcohol, acetone, and 
several ethereal oils 
Partial: Choloroform, 

turpentine. Fatty oils 

Shellac 

Tliin, translucent hard 
flakes. Varies in 

color from yellowish 
brown to black. 
nieached or white shel- 
lac: Prepared by dis- 
solrang crude lac in 
potash of soda, filter- 
ing and passing chlo- 
rine gas into the fil- 
trate till all is pre- 
cipitated 

1.139 


IMethyl and ethyl al- 
cohols, acetic acid, al- 
kalies, solution of 
borax 

Partial: Ether, ethyl 
acetate, chloroform, 
acetone, carbon disul- 
phide 
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Sealing Ha\ is expeusne to buj or to prcpaie m compauson to otliei coin 
positions p’urtlieiiiioie its inteiiial fiictioii is too gieat foi com enient use 
In otlici woids, it flous too sluggish!} It also has too much “gloss” for some 
eases It is bettei to applj the ‘gloss” in the form of shellac oi lauiisli to 
the area m mmd than to tij to lemote the glossiness from the aiea ulieie it 
IS not iv anted 

Paratfin, nlieii used alone has a melting point that is so Ion that the 
positne IS lilceh to be destio}ed bj the heat of siimmei It also has a high 
degree of gloss and is serai tianspaient I do not lecommeud the use of am 
of the substances in the foim as nieiitioned bj Gioss foi ilie making of 
casts of medical subjects 

In Golmado Medicine, tlieie appealed an aiticle bj JIumey” of Demei 
'This article recommends the use of plastci of Pans foi making the molds of 
surgical specimens Tins I do not jdiise He also calls attention to the 
hjdiocolloidal foiinula developed b) Gioss 

Poi his positne fornuila this aiithoi gnes the foilouing 


WJute bec3w ix 

8 ounces 

PmfSa melting point <5* to 58®) 

S ounces 

Corastarcli 

0 ounces 

Talcum ponder 

0 ounces 

Spermaceti 

1 ounce 


(tellow beesani mij be ndik 1 for toJor) 


“Tlie nsN sm! jnisftm ore mclfel before s<l(ling tbo starch sat] poctler ” 

lu nit opinion this foi mala seems of little importance because of its !ou 
melting point and the fact tliat tbeic is little ditfereiice m his tliiee uaxes 
(see table of naxes) Aiij one of tlicm could have taken the place of all 
thiee nithoiit anj raatenal loss to the composition Talcum pondei and 
eornstaich in such pioportioiis act as little moie than fillets, eheapeniiig the 
product and at the same time making it more eiiimhl} 

It is inteiestnig to notice that this author says “The inside of the mold 
is coated uith liquid alboleiie which aids m scpaiatiiig the wax positive flora 
the plastei negfttise ” I Ime ueiei heaid of tins piactice befoie m sepa 
lating wax fioiii plastei as most essfeis simpl} dip the plastei negatne m 
watei befoie “painting” oi poiiiiiig the positne composition into it The 
antagonistic qualities oi immiscibiiit} of oil (wax) and water create a peifect 
sepaiatnig medium 

He also continues “The positne wax cast is i emoted fioia the negatne 
plaster cast b} making saw cuts into the negatne and caiefullt breaking it 
loose with a liammei ” In mt estimation tins is indeed a hazardous and 
clumst method of casting in consideiatioii of the fact that Jlumej was 
familial with the Indrotolloida! forimila of Gross and the coiumereial prod 
net “negocoll ” His foriinila esiinot be “painted” into the mold 

In considering, as a whole the positne formulas irhieli hate been men 
tinned in this aitiele and published befoie, the following facts .ue etident 
1 The} do not contain lesni (except Poller’s foiiimln, ni whieh I heliete 
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the amount of resin is OTerestimated, and Golden's analysis of Poller’s 
“hoininit” which I believe is incorrect in the sense that the resin is under- 
estimated) . 

2. They cannot be brushed successfully into the mold. (The only excep- 
tion that may be to this is the formula of Poller.) 

3. These formulas often contain more than one wax of about the same 
melting points, which I believe is unnecessary. 

4. They often contain a small amount of an intense yellow or brownish 
yellow wax as a coloring agent. Color, I believe, should be applied to the 
positive formula in the form of color pigments. 

5. Their melting points are dangerously low. I believe that the melting 
points should be higher. 

It is for the reasons given above that I do not recommend the use of any 
of the formulas that are mentioned in this article, other than that humbly 
submitted by raj'self. 

ADVANTAGES OF BEING ABLE TO APPLY THE POSITIVE SIATERIAL WITH A BRUSH 

A positive resin-Avax material Avhich permits itself to be spread, or 
painted, instead of jioured, into the mold offers decided advantages ivliich 
may be enumerated as follows : 

1. It eliminates the danger of the much dreaded borderlines, i.e., lines 
caused bj’’ the junction of hot and cold wax on a smooth surface. The hot 
and cold wax do not blend together, thereby forming a line ivhere the waxes 
of different temperatures meet (Pig. 6-A.). 

2. The painting on of the positive permits a freeness of working without 
the necessity of having to lift heavy molds to turn them in various positions 
so the Avax Avill floAV evenly and of the same thickness over the entire mold. 
When large forms are to be poured, it othenvise Avould require a great outlay 
of physical strength and nerve-racking exertion to say nothing of the neces- 
sity of the assistance of helpmates to produce the cast. 

3. It is far more economical to “paint” a mold than to pour one, as con- 
siderable wax maj’ be lo-sl or damaged beyond fuidher use bj’ slopping oA’er 
the edges of the mold Avhile it is being rotated, thereby soiling one's clothes 
and burning the hands. The composition may fall on the floor, worktable, 
or anywhere but in the place it should be. 

4. It is possible to fill the separate pieces of a piece mold before they are 
put in place to insure their surfaces of being Avell and evenly covered. After 
they haA'e been put in their proper places, the positiA^e pieces may be cemented 
together hy the application of more wax Aidiich may be poured, or painted, 
into the cracks betAveen the positiim pieces, 

5. In painting Avith the posithm substance rather than pouring it into 
the mold, it is possible to apply masses of different materials and colors next 
to one another in the same layer, or different colors in different la 5 mrs, 
thereby producing the transparency of one color through Avhich a second 
color may be seen beneath the first. One may spread on the mold a Avax com- 
position to resemble the skin in color and texture to the edges of a gaping, 
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moist, lecldish iioiiiid that Mould oidiiiaiilj be glisfeiiiiig mtb lugii lights 
This Tvoiind area of the cast eaii be painted in nitli a diffeient inateiial and 
color than that of the skin “tthile tins second mateiial may hate a iiat base, 
it can be so ineorpoiated iiitii otliei raateiials such as raiious gums to pro- 
duce the desiied glossj' effect 

6 One may piepaie a palette of an oidinarj muffin pan, filling each cup 
with the positive wac. inateiial with which has been mixed a diffeient coloi 
The castei may then use tins miifBn pan as an mtsst does his palette in paint 
iiig a cant as, the eastei paints Ins mold instead The thin applications of 



I’'ig G — Mi'^takes of Cnstins ^ Boiiter or Hp line** caused by tin improper mixture of 
posftU’e material being- poured slotAlj Into a cold niol 1 Tlicse lines are due to tbe fact that 
one laier of i\ax has set before an aljolnlnj? la>er i** poured B Cracks caused by shrlnl age 
due to improper mixture of positlie mafcrlnl? Sucl ciacks arc caused bj too much catnauna 
wax Or not enough resin In tlie composition C Sboning tint gauze reinforcement was not 
completeJj saturated with hot wax before application All fibrous materials shoul 1 be dipp^ 
in hot i\ ix before placing In tbe mold 


tlic \anous coloi s on this mold must be strengthened oi backed up by a 
tiuekei Ia>ei of then lemforml v,iUi gauze, clieescclotZi oi builap fibeis, 
01 till cads 

In such a mannei, the small blue vessels that lie beneath the transparent 
skin can be mcoiporatecl into the ciist in the most intinalistic manner An 
other example for the use of coloi in tins way is a tipical hemorrhage under 
the skm Tlie fiesh flo%Mng blood possesses a difTerenf color from stagnant 
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blood. In such a manner vessels may be painted red on a thin coating of 
semi-transparent positive formula which has been applied to the mold. These 
vessel details are then backed with more composition and finally strengthened 
Avith gauze, cheesecloth, or burlap. "When the cast is finally remolded from 
the mold, the vessels may be seen as though they lie under the skin rather 



fjg- 7, — Mounting. A, Side \iet\ of cast on subniounL JB, Notice that tlie subinovint 
tnkcc the outline of the cast. C, Gauze is sealed to the edges of the cast -nliich is applied 
■with" a hot electric tacking iron D, The iron Is used to seal the edges flat. E, This is con- 
tinued all aiound the edges Pleats aie made a\hcre necessary F, The gauze is flnall} tyrncu 
under the subniount and attached with carpet tacks. G, The submount is then screwed to tne 
mount. H, Side aiew of the c.ist on the mount. 
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than painted on tlie surface as is so often done bj the eastei It is inteiest- 
ing to note that led \essels under an 1^01*5 eoloied skin appeal hhte when 
Tieued thioug’h the skiii This can be tested bj' placing' a piece of nory 
colored tiacnig papei o\ei daik led marks diaun on uhite papei These 
red marks Mill seem to he blue pio\idiiiff the light shade of tiacing paper 
aiul the piopei sliade of led me used 

Theie aie limitless possibilities foi the specific use of a positne material 
that can be painted into tlie mold ralhei than liaiing to be poiued In fact, 
thej aie too nuineious to continue to mention heie Iloueier, thei udl siig 
gest therasehes as the uoikei begins the making of molds and casts 

Compounding flic Positive Ponnulas — Befoie piepaiing foimulas foi posi 
tne impressions beai in mind tliat cmu-j substance in them must be tlieie foi a 
definite pin pose It seems that most casteis mi\ a lumibei of ua'ces togethei 
Mith gieat cjuaiitities of staich and a filloi such as talc uith little knowledge 
of the piopcities of the substances tbe\ use AVliite waves haMiig approvi 
match the same melting points aie hke)\ to react 111 much tlie same nay 
Using 11101 e than one of these oiih complicates tlie foimula and fools no one 
but the noMce Do not nceessaiih use a \elloM Ma\ foi coloi , this is the 
work foi coloi pigments to do uhicU Ua\e a fai greatei lange of shades and 
tones than Maxes Fuitlieimoie pigments aio moie depend ible In the best 
formulas it is often necessarj to leduco tlie chiomafic intensitj of some naves 
and lesms lafhei tliaii to add lollow «av to gne them color The folloning 
data aie essential foi tlie uoikei to beai m mind nhen he compounds fomiiilas 

Fesin In spue of the fnct th U sneh work is often c'lUccl cn’sting, is the 

jQce in t)ie formuhs tint tre the simple to use iti'J h'lre most It 

gives the composition toiiglnios*) 'in*'] the qunlU^ of btnOmg wjtliout breaking hardens more 
'ilQv>h and prevents w irping and cracking (0 a great extent Common ro‘>in or colophonj 
18 generallv used for this purpose because of its c)ieipnc<»s Bleached rosin seives better where 
the chromatic intcnsitj is to be kept Ion T/ie frvtn con1'>nt '•hould amount to more than half 
of the mixture, otherwise brushing the positive mixture into tlic mold is rendered difficult, 
leaving "lap lines” or borderlines Such lines me caused wliere a liot mixture meets a cold 
or set mixture of tlio positive mateml, causing n Imt to ippcar at the lunction of the Jiot and 
cold mixtures (Fig 0^) 

Salsam<i and Amylum Bri(tltne‘'s of resins cui he redmed b\ the addition of balsams 
ind amvlum The following balsams mav be con*’idered Copaiba, Canada, Penman bal^sani, 
and gum elomi As for the amjlum, cornstarch and more particular^ vvjieat starch mav bo 
considered Tliese starches fend to Jowtr the cliroinatu intensUv of ‘he rc<5jn Only a small 
qimntity, about one tenth of the weight of the resin, should lie used Balsams lower the melting 
point of the positive formulas \mvlum dois not lov or the melting point 

7fnjr (Loio 2f(Utnf/ Point) Tlie viscositv, md vi«eiditj, or intomal friction, of a 
resm is reduced bi the uhhtion of a nax A cheap w ix, nicessiriJi having a Jow melting 
point, IS chosen for this purpose Suih vv ixe-» are ‘ parawax,” parafTin white beeswax, 
ccrisin, and spermacetic Here ftgiin the clieiper produits (^'paraw ix” and paraflm) arc 
gtnorallv chosen 

Jinx (Tligh Point) The melting powt of a wnv and resin loniposition can he 

raised b\ tlio addition of n wax having a high melting point Such waxes are camnuba, 
montan, and Chinese Carnauba (light) is generallv chosen The amount of •tueh a vox tint is 
used m the composition should n i<r be mote lhar an ttnth of far uetaht of the resin, other 
wise shiinJcnge ird britthne«s of tin entire lonipo-ition will risnlt 
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Zinc Oxide: Zinc oxide may be used to render the resin harder and less stichy, also 
giving the composition a higher melting point. The weight of the einc oxide should never 
be more than one-thirty-fifth of the weight of the resin. If more is added, a frothing up oc- 
curs and the mass nail not reinelt once it has set. It also will become as hard as stone, and 
crumbly. 

Fillers, Toners and Color Desensitizers: Substances such as talc, plaster of Paris, 
kaolin, marble meal, wHting, powdered glass, and silver and gold or metallic powders have 
little effect on the melting point of positive resinous masses and serve only as fillers and to 
change the shade or color of the resulting compositions. If sunk siiVstanees are added in too 
great quantities, the composition hecomes hi title and cnimhly. Some white fillers, such as talc 
and plaster, are excellent for reducing the chromatic intensity of resins. 

Volatile or Drying Oils and Dydrocarhons: Hydrocarbons such as benzine and drying 
oils such as turpentine, linseed, poppy oil, and naphtha may be used to lower, temporarily, the 
melting point of the mass (especially of hard waxes). This helps the resin to facilitate the 
bonding of the positive impression after cooling, for lomoving it from undercuts in the rigid 
plaster negative. A few drops of benzine or some volatile oils eliminate the slight froth 
caused by the addition of zinc oxide to a formula. This slight addition does not harm the 
mass materially by lowering the melting point. The pot containing the composition should be 
moved a safe distance from the fire before adding such infiammable liquids. Continuous heating 
of the same positive mass is likely to raise the melting point and cause it to become brittle. 
This can be given its original properties by the addition of a small amount of drying oil. Some 
casters prefer to remove the cast from the mold after it has completely cooled. In such a 
case the addition of a drj-ing oil is advantageous. However, it is often better to remove a cast, 
having a resin base from the mold when it is still slightly warm and pliable. In such a case 
the addition of a liquid to lower, temporarily, the melting point is unnecessary. 

Binders: Casts may be strengthened by the use of cotton, hemp fibers, cheesecloth, 
gauze bandages, wool, burlap, and similar substances. Such materials arc generally dipped 
in the hot positive composition and applied to the hafk of the cast after it has reached the 
thickness of about an eighth of an inch. These binders are used whether the positive is 
brushed or poured into the mold. This, of course, is done wliile tlic cast is still in the mold. 
According to Poller, “Northern"’ or Harms wool may he mixed directly with the positive 
formula for the purpose of binding the particles to one another. Such fibers do not “lump” 
together. If the cast is well supported with one or more of these binders, the chances of its 
being completely demolished on dropping a short distance to the floor is greatly reduced. 
In many cases, repairs are easily accomplished. 


The AvtJior’s PosUive Formttla -. — A good, simple and cheap (le.ss than 
fifteen cents per pound) fomula tliat I have devised to meet the rigid require- 
ments set do-mi further bach in this text is as follows : This formula can be 
brushed or “painted” into the plaster or agar mold. It may he varied to 
.suit specific requirements. “Parawax” is given before parafSn because it is 
cheaper. If a paraffin is used, clioose one of a melting point similar to “para- 
wax” (about 51° C. to 58° C.). 


“Parawax” (or paraflin) 5 ounces 

Kosin (colophony, bleached) 10 ounces 

Camauba wax (light) 1 ounce 

Tale 4 ounces 

Zinc oxide Vi ounce 


(Color to suit hue of subject)* 


•Roeliriff's tran.sparent oil colors (for photo-tintine). If this is to he the skin color of 
a Caucasian, it is only ncce.^.sary to add a red piffinent such as vermilion tOIond) or ro.e 
madder (brunette). Tiie red mixes witli the yellow of tiie resin and camauba, sriung a 
"fle,sh tint," 
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Tke paraffin and cainauba nax are melted together until tliej aie both 
m a liquid state To preAeiit buimng a double boiler is geneiallj used foi 
this purpose The lesni is then added and the composition stnred until the 
resm mixes with the wa\ into a homogeneous mass The talc, uhich is used 
to reduce the chiomatic intensit\ of the lesm, is added uith constant stu 
ring, and then the zinc oxide while the stiirmg is continued "SN hen the zmc 
oxide IS added, a slight fioth oi foam maj collect on the siuface of the mix 
ture This inaj he expelled uith a few diops of henzine which should not be 
added until the melting pot is a safe distance from the fiie 

Color IS added by placing a small bit m a tablespoon then hUing the 
spoon with some of the melted composition The bottom of the bowd of a 
teaspoon is used to mix the coioi into the small quantit\ of wax in the table 
spoon Aftei the coloi is well mixed in the tablespoon, both spoons ai e used 
to stir the pot of composition thus peimeatmg it with coloi This piocess is 
gone through with because the color wlien placed dnecth into tlie com 
position, does not mix readih with it Beai in mmd that coloi should be 
used sparingly because it is difficult to reduce the coloi mtensitj b^ the ad 
dition of a filler without harming the entiie structuie of the positne mass 
Wax lesin compositions decrease m cl rorao laliie when the mass cools If it 
IS so desired, this formula can be mixed as a medmni m small quantities with 
many shades and colors The castei can paint the inside of his mold with 
the coloi he desnes Of course this does not mean that moie coloi sliould 
not be added to the cast aftei iemo\«I from the mold In fact it should be 
touched up with oil tempeia oi watei colois to make it moie lealistic 

Let Ub consider whj certain sub<^tances weie used in the foimula that 
has just been gi\en 

1 The “parawax^^ or paiaffin was used to i educe the mteinal fiiction 
01 sluggishness of the resin base 

2 The resin among otliei leasons mentioned befoic made it possible to 
“paint^’ 01 blush the composition mto the mold using sui'ill paint oi 
•varnish biush foi the piupose 

3 The cainauba wax laised tbe melting point out of dangei of sum 
mer heat 

4 The talc leduced the cluoniatic intensity of the jellow of the lesm 
and earnauba therebj making it possible to obtain a true flesh tint in the 
entire composition 

5 The zmc oxide reduced the stickiness of tlie resm and helped laise 
the melting point of the completely cooled mass 

6 The benzine eliminated the foam, thereby keeping it from appealing 
on the surface This is not alwais neeessaij but is good insurance against a 
bubble infested surface on the cast 

This formula may be mailed to suit paiticulai puiposes and climates For 
example In cold climates the amount of camauha wax mav be i educed In 
hot eliinates it may be increased Diffeient filleis may be used to create tbe 
effect of metal wood stone and maible, according to wlnt is desired 

A formula better suitable for pouring should contain moie wax and less 
resm than the fonnula giien above as the iiitenial fiiction of the nboie 
formula is too great 



92 


THE JOl'RXAL OF L.VBOKATOBT AXO CEIXICAL 3IEDICIXE 


REFEREXCES 

1. Pewoy, Alartin: Practical Orthoilontia, cd. 4, St. Louis, 1919, TIic C. V. Mosby Co., p. 31S. 

2. Toft, Albert: Modeling and Sculpture, Philadelphia, J. B. Lippincott Co. 

3. Glass, P. J.: ilodeling and Sculpture. X'ew York, 1929, Ciiarles Scribner's Sons. 

4. Prinz, Hermann: Dental Formulary, ed. 4, Philadelphia, 1930, Lea and Febiger. 

5. Frederick, Frank Forrest: Plaster Casts and How 'They Are Alade, ed. 3, Hew York, 1927, 

The William T. Comstock Co. 

G. Golden, E. H.: Wax Spray Method for Facial Casts, J. Am. Dent. Assn. 13: ICo. 0, 192C. 
7. Golden, E. H.: A Study of Impression and Aloulding Materials for Facial Casts, j. Am. 
’’Dent. Assn. 20: A'o. 7, 1933.’ 

S. Gruenebaum, Morris: Making of Facial or Body Casts, Oral Hygiene 22: 2216, 1932. 

9. Poller, Alphons: Das Pollersehe Yerfahren zuni Abfonnen an Lebenden und Toten sowie 
an Gegen.standcn, Erban A- Selnvarzenberg, Berlin X 24, Friedrichstrabe 103 b, 1931, 
IVien IX Frankgasse 4, 1931. 

10. Poller, -Aliihons: Plastic Hydrocclloid Composition, United .States Patent Xo. 1,072,776, 

June a, 192S. 

11. Gros.s, Paul: A Xew Xegative Alass for Making Accurate Plastic Keproductions, Arch, 

Path. 13: Xo. 6. 

12. Poller, Alphons: An Improved Material for Aloulding Articles of All Kinds, More Par- 

ticularly Parts of Living Bodies. British Patient Xo. 232, 112, Sept. 4, 1923. 

13. Douglas. Hortense P. A.: 'The Reproduction of Pathological Specimens by the Use of 

the Wax Moulage, J. Tech. Meth. & Bull. Intern.at. Assn. Med. Museums 12: 52, 1929. 

14. Ziskin, D. E.: The Use of Colored Moulages for the Yisual Teaching of Pathological 

Lesions of the Oral Cavity, mimeograph sheet issued by tlie School of Dental and 
Oral Surgery at Columbia University, Xew York. 

13. Dailey, M, C.: Technical Service Bulletin on Hydrocal, Research Laboratory, U. S. 
Gypsum Company, Cliicago, HI. 

IG. Golden, E. H, : Thesis Submitted to Xorthwestern University for the Degree of Master 
of Science in Dentistry. 

17. Poller, Alphons: An Improved Material for Moulding Articles of All Kinds, More 
Particularly for tlie Manufactiiie of Positive iMouhls, British Patent Specification Xo. 
252,050, Sept. 4, 192.5. 

15. Mumev, Xolie: A Moulage Process for the Preservation of .Surgical .Specimens, Colorado 

Med. 31: Xo. 11, 1934. 



AN DIPKOVED CONGO RED TEST FOR AMYLOIDOSIS^ 


Max M Friedman', B A and OstAE Auerbach, JID, Staten Island, N Y 


I^EITH, RoMutree and CTeiar7ht%^ mtiodueed a method £oi the deteiniination 
of blood voinine bv mean'? of Mtal red This. d\e was m^jected intia- 
\enoiisly and noimalij did not lea^e the blood stieain in foiii to six minutes 
By that time the d^e wds toimd to be distiibnted e\enh in the cueulatmg 
blood Keitli and otlieis lia\e shown that the dj e does not eiitei the blood 
cells and can be found quaiititatnelj in the serum 

Giiesbach,® m his stiidi of blood \olurae injected 10 c c of a 1 pei cent 
Congo red solution and found a uuifoim distnbution of the dje m the serum 
aftei foul minutes Tlie dye began to lea\e the blood ten mnuites aftei injec- 
tion, howevei, aftei one hoiu 90 pei cent was still in the cncnlatioii of noimal 
subjects, and aftei twent>-foui houis no fintliei tiacos of Congo led could 
be found in the seium 

BemihoUP found that in poisons with annloid tissues Congo led Iea^es 
the blood stieam citlier ni toto oi in laige pait within an hour His method 
^vas to inject nitiaveuouslj’ 10 cc of a 1 per cent Congo led solution and 
withdiaw two specimens of blood the hist at toui minutes and the next one 
houi aftei injection The blood was then centufiiged and compaiison made 
on the seinm bv means of the colonmetei The foiu minute specimen was 
used as the standaid fiom which the amount of absorption in one horn was 
deteiinined Using this technic he found a disappeaiance of 11 to 29 per cent 
of the dje from the blood stieam of noimal poisons in one hour wheieas if 
60 pei cent oi moie of the dje disappeaied amjloidosis was indicated When 
the absorption fell between 40 and 60 pei cent, he cousideied it mdicatne 
either of nephiosis oi amyloidosis 

The Congo red test foi am\loidosis used in the past is satisfactory, pio^ 
iiding the seium obtained is unhemoK/ccl EvtiGine piecautions aie neces 
sarj, otbeiwise the clmician can lelj on lalues only whcie the absorption 
fiom the blood stieam is complete, and e\c« with these pieeautioiis theie can 
be no assurance tliat hemolysis has uot occuiicd unless the specimen is e\am 
ined with the spectroscope An exccssi\c amount of lipoids ui the seiuin gnes 
a turbidity that intei feres with coloumetiic leadings 

These dIsad^an^agcs can be oveieome by the use of eth\l alcohol which 
precipitates the proteins and dissohes the Congo led gi\mg a tlcai solution 
that can be lead with the coloiimeter 

Jfethod — TJtc tc^t s'? etmetl out on the pitjcnt m a •ftnto Ten cuint 

cpntimetrrs of n 1 per cent ConRO red solution nre injected into t \em mil four minutes Hter 
nbout 10 c c of blood ire witlulraun from another \pra The gcssm?! Rimple of blood is taken 

•Eroni the Labor-xtotj Di'HIon Se\ Mew HospltU 
Rccehetl for publication M^rch 4 X92 j 
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one hour after injection. Here it miglit be advisable for the tubes to stand about two 
liours to permit the clots to retract. The tubes are next centrifuged at a moderate speed 
(3,000 T.p.m.) for ten minutes, and the serum carefully decanted. Two cubic centimeters of 
serum are pipetted into 15 c.c. graduated conical test tubes and made up to 10 c.c. with 
95 per cent ethyl alcohol. The tubes are corked, shaken for tidrty seconds, and centrifuged at 
a high speed for ten minutes. (Absolute alcohol may be used, although it is not essential.) 
The clear supernatant fluids are poured into colorimeter cups and readings made on the 
colorimeter. The readings are best when the four-minute specimen is set at 20 mm. The cal- 
culation is 

( 4 min, reading \ 

1 hour X 100 j = per cent absorption. 

The solution reniums unchanged indefinitely ^vhen corked. I/ipoidal serum gives a 
very clear supernatant alcoholic solntion. 

Any hemoglobin that may he present is precipitated by the alcohol, and 
the Congo red determined quantitatively. Beading, s before and after alcohol 
precipitation cheeked very eloseljq except where hemolysis was known to 
occur. Ill the table below can be seen comparisons of the same specimens by 
both methods ; 


Table 1 


SERUJt READ DIRECTLY 
PER CEXT 
ABSORPTION 

AFTER ALCOHOL 

PRECIPITATION 

PER CENT ABSORPTION 

PIFTBRENCE 

TER CENT 

11 

12 

•hi 

lo 

12 

-3 

30 

30 

-C 

10 

10 

0 

31 

33 

+2 


This method can be applied only to serum. Experiments on whole blood 
with added Congo red do not give quantitative recoveries when the dye is 
extracted with alcohol. It seems that some Congo red is cai'ried down with 
the precipitated hemoglobin, Avhich if present in small amounts in the sei'um 
does not affect the I'cadings. Congo I’cd added to serum is extracted quanti- 
tative!}^ with alcohol. 

The test has been satisfactorily applied in the authors’ laboratory. One 
case is especially of interest. A patient ivas admitted into the hospital with 
a recent history of amyloidosis. He still showed clinical signs of the disease, 
a four-plus albumin, and Congo red in the nrine after administration of the 
dye. Examination of the serum directly showed no absorption, in fact the 
one-honr specimen was slightly stronger in color than the one of four minutes. 
The addition of alcohol to the serum showed the absorption to be complete. 
Through use of this method it was possible to correlate the laboratoiy and 
clinical findings. 
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IMPKOVED PKOCEDUBES FOB ESTIMATING BISMUTH IN BODY 
FLUIDS AND TISSUES'- 

A J Lehman, PhD, A P Kichakdson, AB, and P J Hanzlik, MD, 
SA^ Francisco, Calif 

T he demand for leliable methods foi the quantitatne estimation of minute 
quantities of bismuth which may exist in bodj fluids and tissues, has 
increased since tlie advent of bismuth m antisj-philitic tieatment Expen 
ences m this laboiaton dmme a period of eight years itith a method, which 
has been steadilj iinpioved and simplified, have lesulted in loutme piocednres 
which may be of luteiest and value to others These piocednies aie appli- 
cable to all body fluids and tissues and have been used successfully m thou 
sands of estimations Tliej are based upon nnpuMislied data and some pub 
lished data scattered tlirough seveial publications fioin this laboratoij Mativ 
details, included m the oiigmal description,’ aie omitted here as they aie no 
longer essential for most useis of bismuth methods The essential technical 
details and steps iiieludiiig some tvpical lesnlts, folloii 

Equipment — KjeldaW flasks (PjTD*t) 300 cc Poliu sugar tubes (Pjrex), c ilibratetl 
to 4 cc nnd 25 cc > t^o 500 cc buiets one foi HfsOj atiil oni. for two 200 cc 

volumetric flasks for suljikite and iodide solutions fittcl with 5 ca pijicttcs Duboseq colon 
meter, gas hot plntcs, sistem of Pjrtv glass unnifolds and w iter tower ronnocted with n 
suction device for the lemovnl of fumes from the Kjcldalil flasks, 30 of winch axe connected 
m 3 groups of 10 etch crucibles (porcelain or silica) cnpicitj 50 cc electric furmce 
(Multiple Electric Unit furnace Tvpe 06 ^o 30 461, New Dut> Electric Co), stem or 
w ater bath 

ScluUcnf — ZiisniH^h ifilUton (Leonard) 0223 gif ^1,0, (analjzed CP, 
and dried to constant weight at 110* ( ) is th «ol\cd in a nmouQt of UNO, and made up 
to 2,000 c c , 1 c c of solution = 0 1 mg Bismuth The ^andarda for 0 001, 0 002, 0 005 anil 
0 01 mg are set at 00 nun on the coloriroett-r, the standard for 0 02 mg is set at 50 mm 
(using 20 cc cup) the standard foi 0 05 mg is set at 30 nun , the standards for 0 1 and 
0 2 ing are set at 20 mm JPoiassunn tothde solnium 2 4 gni of i-h'‘micaU> pure (anaUzed) 
3CI are dissolved m 200 c c distillc I w dcr j c c of this ‘'olution are used in each determma 
tton The solution is discarded if it bcfonics discolored Acidified sodium sulphite solution 
1 gm (Na,SO,) is dissolved in 150 c distilled waier, thtr 08 cc concentrated 11,80, are 
added and sufficient water to make 200 t c i to of this solu*-ion arc used in each determma 
tion This solution must bi ireparcd fresh d uU Suferoxol ((oncentrited HjO,) con 
centrated sulphutie aeid ( P conPLUtrited tutne acid, 4 P , alcohol, KNO, (drv 

C P , analj'zed) Permanent standards 

0 5000 gtn potassium chromate (CP) in 1500 cc water s= 0 20 mg Bi 
0 0750 gm potassium chromate (CP) m 490 ce water = 0100 mg Bi 

0 7800 gm potassium clironiate (CP) in 1000 cc water 0 050 mg Bi 

0 OoOO gm potassium chromate (CP) m 1500 cc water =s: 0 020 mg Bi 

0 0174 gm potassium chromate (CP) in 1,000 ec water 0 010 mg Bi 

0 0077 gm potassium chromate (CP) in 1,000 t-C viater = 0 005 uig Bt 

0 0066 gm potassium chromate (CP ) m 1000 ce water =; 0 002 mg Bi 

0 0064 gm potassium cliromatc (CP) m 1 POO cc water = 0 001 mg Bi 

•From the Department of Piiarnncologj ‘^tanfcid UnIior«iJt> SeJ ooJ of M llcfne 
Received for pubJicatlon March 195'’ 
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Check of permanent stvndardK: Introiluce 10 c;.c. of distilloil water and add o c.e. of 
eoncentrated sulphuric acid each into four 23 c.e. calibrated sugar tubes. Add cnoiigli of tiio 
standard bismuth solution to contain 0.2, 0.1, 0.03, and 0.02 mg. of bismuth in different tubes. 
Cool the tubes and make up to the 23 c.c. luaik, using i c.c, of sulphite ivatei-. Now add 
5 c.c. of potassium iodide solution and match the permanent standards. 

Urine . — Tire volume of urine to be used depends on the bismuth content. A 50 c.c. aliquot 
portion of a 24-liour sample is generally used. Human and animal (rabbit) urines are 
treated the same. To the urine contained in a ICjeldalil flask add a drop or two of eaprvlic 
alcohol, 5 c.c. of concentrated sulphuric acid, 10 c.c. of concentrated nitric acid, and 5 c.c. 
of superoxol. The flask is connected with the system of manifolds with a loose gooseneck tube 
and combustion is started at once. 

Boil on the hot plate until the nitric acid fumes have disappeared and the organic 
material is charred. Allow to cool partially and then further additions of nitric acid may 
be made without sputtering. If the acid (about 3 c.c.) is caicfully added, frequent addi- 
tions may be made even while the flask is on the hot plate. Superoxol is also added in the 
same way from time to time until the residue is water-clear. Tire removal of the last traces 
of oxides of nitrogen, which, by liberation of iodine from potassium iodide, affect the color 
of the determination, is achieved by adding 2 or ?, c.c. of superoxol to the residue and heating 
until the white fumes of SO, are formed. 

Colorimetric Estimation . — Transfer the residue, which should bo at least i c.c., from the 
Kjehltdil flask to a 25 c.c. Folin sugar tube, using a few small rinsings of water so as to bring 
the total volume in the tube to approximately 21 c.c. Allow to cool and add i c.c. of acidified 
sulphite solution and tjnng the total volume to the 25 c.c. mark, witli distilled water, if 
necessary. Five cubic centimeters of potassium iodide solution are added and the whole 
centrifuged. The clear supernatant fluid is estimated for its bismuth content as soon as 
possible, using the permanent standards. In ease less than 4 c.c. of concentrated sulphuric 
acid remain in the flask after digestion, move slrould bt added; if there is more, it sliould be 
boiled down to approximately 4 c.c. If for any reason nitric acid drips back into tlie flask 
while being cooled, yellow to brownish discoloration of the digest from liberation of iodine 
may occur, but tliis is a rare occurrence; additional boiling diseliarges tlie color, in tlie event 
of such an occurrence. 

Feces and Tissues . — Normal animal tissues are reported to contain from 0.002 to 0.003 
mg. of bismuth in 1 gm. material, or at least give ti color equivalent to tliis amount of 
bismuth. We have found the equivalent of 0.0009 mg. Bi in amounts of “blank” tissue up to 
25 gm., plus the necessary reagents and treatment, and always subtract this quantity from a 
tissue analysis. The following piroccdurc is used with blood, liver, muscle, kidney and feces; 
cerebrospinal fluid is treated like urine. 

The crucible (porcelain or silica) is first carefully w-ushed in concentrated hydrochloric 
acid and rinsed in distilled wafer (to be Bi-freo). Charge the crucible with 3 gm. of feces or 
up to 10 gm. of tissue (liver, blood, lirain, kidney, or muscle) and heat on a water-bath until 
dry. Keep tissues covered. Six to 8 hours of drj'ing arc sufficient. (Brain and kidneys 
from rats and other small animals are used in quantifies of 1 or 1.5 gm.) Place the crucible 
and contents in an electric furnace and heat gradually from 725 tc 900° 0. (pyrometer). Too 
rapid heating causes sputtering. If a sliding asbestos tray is introduced into the furnace, 
several crucibles may be placed on tliis tray and the whole gradually admitted into the furnace, 
which has been preheated. Considerable time can be sa^od in this way. Heat for twelve 
to fifteen hours, or overnight. The crucibles are inspected at the end of this period and any 
c.arbon .'till rem.aining may be readily oxidized by adding approximately 0.3 gm. powdered 
potassium nitrate and heating for another hour. Several additions of potassium nitrate may 
be necessary, especially with brain and liver. When a white ash is obtained, remove the 
crucibles- from the furnace, cool, and add 5 c.c. concentrated H.SO, to each, making certain 
that the sides are washed down well with the acid. Bet .stand for one hour. Transfer, by 
washing, the contents of each crucible into a Kjeldahl flask of .200 c.c. capacity, and add 
10 c.c. HNO, and continue wet oxidation on a hot i>late, ns with urine. Rarely more than a 
single addition of nitric acid is necessary. The addition of 5 c.c. of superoxol greatly facili- 
tates oxidation. From here on the estimation proceeds as with urine. Occasionally heating 
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of nbbit feces results in considerable loss of bisiiiutli, so uith r ibbtt fecis nn c\ctss of 
K1\0, IS used The addition of almost un^ «ill, such as NaCO, IsaCl, oi IvNOj befoie com 
iiiencm^ the inciner ition, will preitnt loss of bismuth E^j)hnition for this js not lit hand, 
but it m IV be the presence of additional iliiv nlnch helps to iioid loss of Bi "With blood, 
Iner, and kidnei tissue, the liot digest commonlj appears vellonish in color ivhich is pre 
suniablv due to iron, but on cooling becomes coIoile«!S aad the elungc docs not affect the 
estimation 

Tjpicil examples of recoieries of bismuth added to different tissues are presented in the 
table, including means and ranges of colowiicter readings for reagents and tissues, the 
blank ^alue for subtraction in all analj«ca being OOOO'I mg Bi Quantities donai to 0 001 mg 
Bi can be aecuxatelj estimated Quantities of tUe order of 0 001 mg , such as maj occur in 
cerebrospinal fluid, Imc been checked qualit \ti\elj and qu intvtativeU with a spectrograph 


TiPiCAL ExA^rlLEs or Recovered BiajiLwr Added to VeKiouis Bod\ Fluids \nd Tissues* 



cor OK I METER 

BE VDINOS 

1 QUANTITIES BISMUTH 

ADDED 


MG D1 

COLORIMETER 

REVPING 1 

PEE CENT 
RECOVERT 

Reagents 

Mean Range 
98 (75 120) 

0 

Mean 1 

1 

0 

Reagents and FeSO^ (0 5 

' 89 

0 


0 

em ) 

Blood 1 

101 (87 110) 1 

0 001 

94 

96 

Brain j 

99 (85 110) : 

0 002 , 

91 

99 

Xfuscle 1 

100 (84 110) 1 

0 005 1 

91 

DO 

Liver 

OS (81 110) , 

0 010 , 

92 

98 

Kidoev 

94 (81 110) : 

1000 : 

211 

95 

Feces (rabbit) ' 

8G (76 110) 

5 000 1 

23f 

87 

Feces (humaa) 

lOo (101 110) 

0 010 ! 

DC 

94 


•The compounds were sodium lodoblamulhite (Na?BIIs) and “lodlum blsmuthate 

(NaBJOi) 

tElfferent standard lei cl 


CONCLUSION 

JPioeedmes for the quautitntne estimation of bismuth lu bo[l> fluuls and 
tissues arc outlined 

UEPERFNCE 

1 Hanzhk P J , and Mehi tens, U G Clmieal Excretion of Bismuth , Bi'^muth Metal, Arch 
Dermnt & Sjph 22 483, 1'>30 
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RENAL DISORBERS, Rapid. Quantitative Method for Examining the Brine in, Gihhons, 
H. Arch. Int. Med. 54: 75S, 1934. 


Enumeration of Formed Elemc7Xts . — Tlie patient is instructed to go witliout fluids after 
broahfast the day before tho test. In the evening of the day, on retiring, he empties the 
bladder, discards the urine and notes the time of doing so. Tho next morning he passes 
urine into a collecting bottle, again notes the time and bring.s tho specimen to the labora- 
tory for examination. 

The volume of the collected urine is measured in a 1,000 c.c. graduate cylinder. The 
urine is well mixed. A volume equal to the number of hundred cubic centimeters in tho 
total urine (i.e. 1 per cent of tho total) is placed in a 15 c.c. graduate centrifuge tube. 
The urine is then centrifugated until all the elements arc deposited at the bottom of tho 
tube. The greater part of the supernatant urine is now pipetted off with a capillary 
pipette until it is reduced to the proper volume for calculation. If the centrifugated por- 
tion is from an eleven or tivelve hour specimen, the volume must be 0.5 c.c., if from a 
nine to eleven hour specimen, the volume must be 0.4 c.c., and jf from a seven to nine 
hour specimen, 0.33 c.c. Tho sediment is then mixed with the aid of a pipette, and a drop 
is transferred to a ruled blood counting chamber. The average number of elements in 0.1 
c.inm. (one small square) is then counted. This number is divided by 2. The resulting 
figure is tho number of million elements excreted by tho patient in twelve hours. In 
making the count the low power objective should be used for counting casts, and tho high 
power for the cells. This method is applicable to all specimens of urine, and gives the 
.same picture for all similar renal lesions. 

The number of elements in a twelve hour specimen is calculated by the Addis method 
as follows: 

Number of elements in 1 small square x volume of specimen 
0.0001 c.c. 


12 hour volume 
Volume centiifugatcd 


number of elements excreted in twelve hours. 


In these fractions it is possible to have all except two items constant, riic two varia- 
ble items are: (1) the number of elements counted in one small square, and (2) the twelve 

Twelve hour Volume 

hour volume. It is possible to make the quotient of the fraction Volume co ntrifFgat'^ 
constant by having the denominator (volume centrifugated) always equal to 1 per cent 
of the numerator (twelve hour volume). ‘When this is done the only variable item in- 
fluencing the rc.cult i.s the number of elements counted in one small square. Furthermore, 
when, instead of a twelve hour specimen the patient brings an eight, nine, or ton or eleven 
hour specimen, it is nece.ssary to correct the volume to twelve hours. But the calculation 
for this can bo avoided by taking the centrifugated sediment up in, say, eight-twelfths of 
0.5 C.C., or 0.33 c.c. for an eight hour .specimen; nine-twelfths or 0.37 c.c., for a nine hour 
specimen; ten-twelfths, or 0.41 c.c., for a ten hour .specimen, or eleven-twelfths, or 0.40 
c.c. for an sloven hour specimen. Because the error in the final result is .small, it is un- 
necessary to correct cloccr than a two hour differeneo. Thus, a seven to nine hour volume 
is taken up in 0.33 c.c., and a nine to eleven hour volume is taken up in 0.4 c.c., and the 
different times can bo so arranged that the number of elements counted when divided by 
2 will give the result in millions of elements per twelve hour specimen. 
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For example 1 Gnen a t^velvc hour specimen of unnc, the \olurm is 400 c c infl 
IS red blood cells are counted vn one of the nine squares of the coantmg chamber There 
fore, according to the formula 

12 X 0 5 c c X 400 V ( 

-O-miVT^T^c ~ - 6,000,000 red Mood cells 
2 Gi\cn a ten hour specimen the rolunic is 353 cc, with the prcdpitate taken up 
m 0 4 ee (note that the \olume doc>. not change in the calculation} and 12 rod blood 
cells are counted in one of the nine sqaares 
Therefore 


^<ifmirt/an of Viine Protem — In order to knon the rate of output of ilbumm, it is 
necessarj to know the quantitj caereted oxer a defmite period of time Addas calculated 
the excretion of protein of normal and thstasul kidnexs for twelxe hour periods 
simple mathematics the xoltimo of urine excreted dm mg tvielxe hours can he estimated 
from the xolumes eolleetcd in from ei(,ht to clexen hours Then, xxith 1 c c of urine, a 
calculation of the pcrcenttigi. of protein present is made mu from this information the 
excretion of protein in tvecivc hours is detcrmmcl For this estimation the simple and 
rapid procedure for measuring albumin Oesenbed bx Lashniet and Newburgh has been 
adapted The turhalstv, or cloud, produced bi adding sulphosalicx lie acid to the urine con 
taming piotem is compared with that of a standard turbiditj solution representing a 
known protein content 


Stocl Sofutton — To ibout 20d c c of distilled xratcr in a SOO c c i oluaietnc fiask, 50 c c 
of a tenthnormal solunon of sobum hilroxile USP, am gm of cupric sulphate, 
trSP (hjdrous) arc ad led The xolumc of oftO c c is made with distilled water 


Standard 5o?ffffon — • \,fter sinking the stock solution rigorouslj to insure uniforza sus 
pension, exactlr 4 cc of this mixture is transferred to n 100 ee graduate crbnder and 
tap water is added up to the 50 c c mark The turbidity of this nnvtuic is the same ns 
that produced by a 0 3 per rent solution ef protein 0 3 gm p^-r one hundred cubic couti 
meters, when sulphoaahcvlu acid is used This solution can be kept in a flask for use 
when wanted The turbiditi does not change on standing It must honoxcr, be shaken 
several times before using 

In order to determine the amount of protein in tl e urine 1 c c of the centrifugated 
urine is placed in a 100 o c graduate crlmdcr and a 2 per cent solution of sulphosahcjlic 
acid IS added to bring the \olume up to 23 cc The standard “olution is placed in a 
second 100 cc cjlmder for (’ompari''Oo If the turlnditx of the mixture is the same as 
that of the standard solution the urine contains 01 per cent protein If the turbiditr is 
greater than that of the stanlarl solution the mixture should be diluted TiitU tap xrater 
until It compares witfi the standard Correction for the dilution is done bj niultipKing 
01 pet cent b> the number of tunes the 25 e c xoluwie has been diluted, then the cor 
rcctod figure is multipUcil bj the nomber of cubic eentimctorv of urine excreted in tweho 
hours The result is the number of grams of protein exercted in tnehi hours If the 
turbiditj of the mixture is less than that of the standard solution, unno should be iddi I 
until the same turbulitx as that of the stan lard solution i& obtained The tweUi hour 
lolaine is then divided b> the number of cubu centimeters of urine added anl muhiplKd 
bj D 1 per cent Not more than u e c of urine vtiould be added to tho reagent, if no cloud 
IS formed with this amount, the albumin content of the urine is nigligibic This is a rough 
estimate of the rate of oxcretiou of protein, and is applicable for practical use in deter 
mining the tjpe or tho progress of n renal lesion 


WHOOPING- COUGH, Blood Picture in Experimental, Iixaba I and Inamori S Am J 
Dis Child 48 1153, 1934 

The authors succeeded in producing experimental whooping cough bj means of lu 
fection in eight >onng monktjs and six puppies Except in one mild case, leucoextosia and 
lymphoc) to^is were observed The sjmptom appeared xifttr from three to four xxcoks of 
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inculiation, often before the development of paroxysmal cough, and therefore is not a 
mechanical effect of cough but a biologic reaction caused by infection with the pathogenic 
bacillus. After the infection and before the appearance of lymphocytosis, no leucopenia 
could be proved. For the diagnosis of whooping cough and the determination of its stage, 
it is much more profitable to depend on the absolute number of lymphocvtos than on tho 
total leucocyte count and the percentage of lymphocytes, especially when complications are 
present. 

SPINAL FlitriD, Diagnosis in Spinal Fluid Contaminated by Blood: The "Bloody Tap," 
Soloman, p. New England J. M. 212: 55, 1035. 

The following criteria are useful: 

"Bloody Tap" Previous Subarachnoid 

Bleeding 

Homogenous admi.xture of blood 0 + 

Clot formation + 0 

Xanthaehromia in supernatant fluid 0 + 

The following proportion enables a leucocyte count in Woody fluid; 

E.B.C. b = peripheral E.B.C. count 
IV.B.C. b == peripheral W.B.C. count 
E.B.C. f = fluid reel cell count 
W.B.C. f = fluid leucocyte count 
IV = leucocytes originally in fluid 

Then; IV = IV.B.C. f - E.B.C. f 

Example: Leucocyte count on peripheral blood = 20,000 
IV.B.C. count in .spinal fluid = 200 
E.B.C. count in .spinal fluid = 25,000 
"0 000 

Then: W = 2(10 - 25,000 = 200 - 100 = 100 

Calculation of Protein Content: P 

P = original protein content of fluid 

E.B.C. b = red cell count of patient 

Pb = scrum protein 

H = boraatocrit value of blood 

Pf = protein content of supernatant fluid 

For most purposes Pb can be tahen as 7 gm. per cent; H as 43 per cent; E.B.C. b as 
5,100,000 

Then P = Pf - ^ X (1-H) 

or, with the average values given above: P = Pf - O.OOOS E.B.C. f. 

The following dicta represent good approximation. 

1. To obtain the original white coll count in the .spinal fluid, subtract 1 leucocyte for 
every 500 rod cells. 

2. To obtain tho original protein content .subtract 4 mg. per 100 c.e. for every 5,000 
red cells (or, roughly, 1 mg. per 1,000 red cells). 

3. Sugar and chloride values are not appreciably affected by contaminating blond. 

4. The colloidal gold reaction is not affected unless the red cells are over 5,000. 
Even 2.5,000 produce only a few S’a in the curve. 

5. A po.sitive reaction in bloody spinal fluid is significant only when the blood IVas- 
serninn is negative. 

POLIOMYELITIS, A Successful Method for Vaccination Against, Kolmer, J. A., Klugh, 
a. P., and Buie, A. M. J. A. M. A, 104: 456, 1935. 

Twenty-five children varying in age from eight months to fifteen year.s have been 
given from one to three injections of poliomyelitis vaccine at the reque.st or with the con- 
sent of parents. 
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Fifteen of these children ncre without antibody la scrum neutrahz'ition tovts before 
inimunizition and eleven or 75 pei lent showed Iirge amounts of 'intibodv in the blood 
one week after the last dose of \actinc 

Ten of the children show el the presente of antuir'il antibodv in the blood before 
immunization, but all have shown a onsidemble incrtasc of this antibodj aftci \acciin 
tion, so that antibodj proilu<tion onurred m twentv one or 84 per cent of the group of 
twentj live childien 

None of the twonlj five chil Iren have shown the slightest lU effects from the vaccine 

Mild Jotal reactions wtre produce 1 at the sites of subcutaneous injection with occa 
sional slight elevation ot temperatuie an 1 shght leucocjtosas subsiding within fortv eight 
hours 

The dosage for children from one to three j ears of age has been 0 25 0 5, and 0 S e c 
at wecklj interval®, for thildien from tonr to ten jears, 0 5, 0 5, and J 0 c v , for clsil Irv u 
from eleven to fifteen vears 05 1 and 1 or 2 t c For adults the dosage lecommended 
IS 0 5, 1, and 2 e c 

The vatcine is prepared of spinal <ord onlv, as brain contains too small amounts of 
virus But the spinal cord of a single nionkoj will furnish about loO cc of vaccine 
which IS sufficient for the immunization of fiom foitj to seventy five childien, depending 
on age anil dosage 

It IS likely that the maximum antibodv response max be ol tamed In giving the m 
jection every ten days instead of weekiv 

Antibody production, however, appeals to be faiilv rapid, as three susceptible clul 
dren devtlopid antibodv m the blood within four days after the first injection of vaccine 
and one monkey was found completeh am! a soconl partnlh immuno bcventv two hours 
after the subcutaneous injection of 0 5 c c of vat< me per animal on intiaceiobral inocula 
tions of laige amounts of virus 

Tho vaccine docs not appeal to pioducc a demonstrable '‘negative phase ' of in 
creased susceptibility after injectn n 

The vaccine is a 4 pei cent suspensior of spinal cords of monkeys developing 
poliomvohtis after intracerebral inoculation with a remote pas&ngc strain of virus, in n 
1 per cent sterile solution of sodium ridnolcate prepared ns previouslv describe] The 
virus is attenuated and the vaccine leganlel as entirely safe for the iminumration of 
buinnn beings not onlv because piepared of remote passage virus which probnldv has 
lost in infoctivity for human beings but hkenise because of attenuation by sodium 
ncinolcate the route of administiation and *hc injection of a small first dose 

The amount of antibody produced bv immunization is comparable to tint found in 
the blood in natural immunity and is believed to be sufficient for affording protection 
against acute anterior poliomyelitis 

The antibodv present in the serums of vaicinated thildron has sueccssfulK neutral 
ized human virus from the 1*134 California cpnUmic 

The duration of the immunitv following vaccination is unknown but has lasted for 
moie than three voais in vaccinated monkevs 

It is believed that the vaccine is now readv for vaccmalion of human I eiii^s and 
cspec-ialiy children against poliomvelitis and particularly during epidemics 

CABOINOMA, Early Cutaneous, Sutton BE JAMA 104 431, 1035 

Sutton formulates the following postulates 

1 (a) Many skin earners begin as de novo lesions (b) Tlit earliest visibK lesion in 
these cases is a circumscribed scaly, epithelial newgrowth 

2 (a) Tho structure of many minute scah epithelial new growths is such that it is 
reasonable to presume that if not interrupted ther wouhl become obvious carcinomas 
(b) It 18 reasonable to believe that such lesions are in fact cnrlv caniiimiias (c) If a 
lesion has a structure not compatible With a likclihool of its bting eaily canmoma it 
might be called prccancerous But it woull be inipo'-siblt to predict that smh n lesion 
might develop a structure, if uninterrupted, such that it would Ic properh called car 
cinoma 
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3. (a) It is impossible to determine at 'wliat point in its natural historj- a cancerous 
lesion was not cancerous, (b) It is reasonable to believe that cancer is cancer from tlic 
start, 

4. The concept of precancerosis is indecisive and undefinable. It groups unrelated con- 
ditions, whicli may or may not be early cancer. Its acceptance entails an insoluble prob- 
lem of a dividing line between cancer and noneancer, as well as an insoluble problem of 
statistical assay of lesions that are strictly individual. 

5. (a) A lesion may be cancerous indeiiendcntly of its size and rate of growtb. (b) 
Cancer is primarilj- an epithelial disease, (c) A cancer consists of mut.ated somatic cells, 
(d) The earliest visible manifestations arc circumscribed, dyskcratotic lesions which micro- 
scopically are composed of poljnnorphous epithelial cells that proliferate, keratinize and 
undergo mitosis in an abnormal manner, (e) Atalignancy depends on a balance between 
the proliferative capacities of its cells and the control or resistance of the host. (f) One 
tumor may contain several kinds of cells as a result of mutation following on mutation. 

G. Early cancerous lesions are readily destroyed and cured. In suspecting all early 
lesions and destroying them, one would prevent the development of all late lesions such 
as might become incurable. 


BENAIi eUNCTION; Sodium Eerrocyanide as a Clinical Test for Glomerular Efficiency, 

Stieglitz, E. J., and Knight, A. A. J. A. At. A. 103: 17G0, 1934. 

The method follows: 0.5 gm. of hydrated salt, or about 0.25 gm. of the anhydrous 
salt is prepared in sterile ampules (those for the study wore supplied by the Abbott 
Laboratories). 

The contents of one ampule completely dissolved in water is intravonou.sly injected 
and urine specimens collected at 30, 00, 120 and ISO minutes after the injection. 

The Titration; The titration is carried out with a quantitative copper .sulphate 
solution made to contain 0.4 per cent of copper .sulphate (0.004 gm. per cubic centimeter). 
The content of copper is determined exactly by electrolysis. Before titration the speci- 
mens are acidified with concentrated sulphuric acid. Copper fcrrocyanide is an insoluble 
red salt but is less insoluble than the well-known Prussian blue. This fact is used iu 
determining the end-point of the titration. Drops of concentrated ferric chloride solution 
are placed on a tile and as the titration proceeds a drop of the unknown .solution is placed 
in contact with the ferric chloride. If free fcrrocyanide is present an immediate forma- 
tion of Prussian blue occurs; if all the fcrrocyanide has boon precipitated as cupric fer- 
rocyanidc, a distinct dchay occurs in the appearance of this blue color on the tile. The 
more in.soluble ferri-ferrocyanido slowly replaces the .slightly more soluble cupric fcrro- 
cyanide. The end-i)oint therefore is read when the appearance of blue is delayed appre- 
ciably (five seconds), and the number of cubic centimeters of copper snlphate required is 
noted. 

If hematuria exists during the period of fcrrocyanide eilmination the method of 
titration must be modified, for the sulphuric acid apparently liberates sufficient ferric 
ions from the hemoglobin to precipitate Prus.sian blue and thus prevent the formation of 
the red cupric fcrrocyanide. This difficulty is readily avoided by determining the volume 
of the specimen of urine, bringing it to a quick boil, which precipitates the protein, and 
then filtering it. A measured quantity of this filtrate is then acidified with concentrated 
sulphuric acid and titrated in the usual way, the re.sults being corrected to the original 
volume of the specimen. 

The following conchisious were reached: 

Sodium fcrrocyanide, in doses of 0.5 gm. of the hydrated salt fO.25 gm. of anhydrous 
sodium fcrrocyanide) has been used in more than JOO individuals for the purpose of 
studying the glomerular efficiency. 

It has j)roved entirely nontoxie in this dosage, when slowlj’ administered inlr.a- 
venously. 

The normal secretion curve is characteristic and shows but relatively little .>.pre.T(l 
of variation. This variation is less than that of pbenolsulphonphthalcin e.vcretion. 
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So far 0,'i IS kno\MJ, feriocjanulo ‘iaits are excieled solclj bj VtAj of the glomoiuU 

In hyportoasi^ 0 nrtonal disease the eicretion of fenocjamde js tonsidenliK re 
tarded, much more so than tho pheno)sulphonphthalein elimination 

In congesti\o heart failuic both tho phcnolsulphonphthalein and tho ferroeyanido 
elimination are impaired 

In known glomerulonephritis the excretion of sodium ferrocjauido is either ml in 
seiore cases or else \orj much reduced 

This test offers notable potentialities of clinical usefulness, since it is specific for 
the glomeruli, is safe, is simple of execution, and is quite constant in the normal 

In physiologic ini estigations of the mechanism of renal secretion tho procedure 
should also proic of considerable lalue 

Jlucli further uorlc is required before tho full significance and import of these 
studies are understood The authors hope that this pichmmar} report mar encourage otliers to 
extend and amphfj this work, it has been their object merely to present a new method 
and to point out some of its potentialities 

ANEMIA of Prematurity, Josephs, H W -im J Dis Child 48 1837, 1D34 

A group of premature babies has been studied during the first three or four months 
of life, for tho purpose of <Ictcrmining, if possible, the mechanism of the physiologic 
anemia of prematurity Importance has been attached to the response of the re fi culocj tes 
and eapcciallj its relation to the administration of iron Trom the studj of the reticulo 
cjtos it nas concluded that there is no basis for tho idea that the fall in red tells and 
hemoglobin was dependent on hjpoplasia in on> strict anatomic sense There was « 
period of failure to itact to the administration of iron that lasted for from six to ten 
weeks after birth, the duration of the period depending largely on tho degree of pro 
maturitj After this earlj period of nonreactnili there followed a short transition period 
with dclajed reapon«c, after which administration of iron was followed by a prompt re 
‘iponsii of tho loticulocjtox and a rt<ic lu led cells and hemoglobin There is no reason 
to bohoo that lack of -stores of iron plajs am part in the dcielopmcnt or persistence of 
the anemia before tho end of the third month Thereafter, the rise in red cells without 
0 corresponding rise in bomogloliin m untreated infants indicates the possibility that lack 
of stores of iron has become nn important factor From the results reported hero one 
cannot conclude that a low percentage of hemoglobin is in itself harmful although it 
probablj is indicatiic of a condition that renders the infant more hkelj to succumb to 
infection In such cases, although iron may raise the hemoglobin content, transfusion 
must still remain tho method of choice in trc'itiiiQ the comhtion as a whole The evidence 
from this studj docs not permit the conclusion that hier is neci^^arj as an adjunct to 
iron, though in uuliMdual eases it mn> prove of benefit As in the case of iron, liver 
given alone in the earlj period was ineffectivo, but given later was followed by a respon *'0 
which differed in no waj from that foUoning the aOimmstrntwn of iron Copper had no 
demonstrabJo effect 
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Laboratory Diagnosis'* 

'T’HOSE familiar nith the first edition of O-'good and Ilaskin's book on Laboratori Diagnosis 
vrill not be surpnsed to find that a sei ond eilition of tins useful and practical te\t lias 
become neec's iri . 

The present lolunie, dedicated to the iiienioij of the coaiithoi of the first edition, has 
been c'ctcnsiieU and thoroughh revised In Dr Osgood and embodies much nei\ material 
representing the newer adianccs iii the field of liboiatorv iiicdn me 

Among the more important changes are discussions of the blood urea clearance, the 
insulin coefficient, the determination of blood bromides, the rnedman test, the galactose 
tolerance test, tlm hcterophile aniibodi reaction, inedieolcgal appliiations of blood grouping, 
and the quantitatnc detcrmin dibn of jimtcins m spinal and other bod^ fluids 

Wideh knorni for his studies in luma‘olog\, Di. Osgood presents the results of jnani 
iincstigations relating to hematologic technic as ncll ns concerned nith normal lalues 

Despite the extensive changes throughout the text generalh, the origmal plan of the 
book has not been alteicd 

Clinical pathologists hav’e long decried the misuse of laboratori procedures ivhicli, aftet 
all, if thoi are to fulfill their tine function, must be rcg.irded, not as diagnostic tests, but as 
phases m the examination of the ji iticiit requiring not onli intelligent application but, par 
ticularly, intidligent mtcrjiretation. 

The first section of tins book, therelore, is devoted to a discussion of tlie application 
of laboratory procedures m the studx of disease and suggests the answers to the crucial 
questions. VTiat are the laboratori studies most likely to be mformative m a particular 
problem? When and how often should thci be utilized’ Wliat is the clinical Bignificanco 
of their results? 

The second part of the book is devoted to technical methods. 

The stile throiighou’ is clear, simple, and without ambiguity. The illustrations are 
cqualli good. 

A feature of the book is the double index An index b\ diseases enables the prac 
titioiier to dcteriiime in a iiarticiilar condition wliat laboratori iiictliods are of material aid 
and refers him to a discussion of their clinical significance and interpretation 

A general index makes the contents of the book rcadili available. 

It may be said ivitli confidence that this book constitutes a pra'tital, comprehensive, and 
authoritative texT dc-tined to become a standard reference 

It may be reconimcmled vvitlimit reserve to student, practitioner, and laboratorj worker 

alike. 


Failure of the Circulationt 


T his is a book for which the plixs,cian at large has been waiting, whether he knows it 
or not. Ccrtamlv it presents m .i clear, interesting, and comprehensive fashion, a well 
conceived and cquallv well earned oat concept of the hemodvnam-e aspects of cardiac and 
eirculatorv disease as considered from both the clinical and pUxsiologic aspect® 


•A Textbook of r,abor-vtoix Diagnosis Bv Dlwin D 
or Xlodiclne amt Biochf niislia . tnivcisitv of * ' 

fijnircs to coloml pi ite® P Blikistons Son A Co. I bit vilelphi i. I .a ^ -n r of 

-Failure ot the Circulation Ev Tm=Iec R Hamson. ILD -'^ociate Profess 
Mcaiieim. X' imlcrbilt tnivcisitv .School of Medicine Cloth, pp TIG. CO tlfpircs tV illian 
Milkips Co. Bvltinior. Mil 
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Tht book lb iliMdtd into fi\c nnm sections I Tbc IJ^poklnctlc «'\nlioiiie, in ulticli 
the clinic'll ^Jicturo ns i\ell is the unlerljmg ciu^ses of cirdmc insufiicienc} ire considered, 

II Tlic Iljperkinctic S^mdioiiie, mIiicU discu**scs the o\oruti\c lieirt nnd cnrdine neurosis, 

III The Djskinctic Syndrome in winch the inefficient cnrdio circulnton system is discussed 
under these subhcidings A General Chnicnl Consider itions, B D\ni imies of Congests e 
llcnrt Fiilure, C Ihe 'Vlnjoi Plicnomeni of Congestne Ilonrt I iilurc, I) The Minor 
Phenoincn i of Cougcsti\c Ilenrt Iniluie, E The Piognosis and Treitment of Congestne 
Failure 

Part discusses Mixed Tjpes ot tirculatorj Fiilme and Part A Inilure of the 
Coronarj Circulation 

In the last anahsis, there aie but foui main problems confronting the plusician in 
the consideration of the cardioi isculir system of a patient Tliese, as stated b% Maher are 
(1) Mint caused the caidiic diseise? (2) Wlat is the «tiuctui il lesion’ (3) IIow is the 
physiology changed? and (4) Mhat are the pdicnt s lumtution»? 

In their elucidation Di Hariison's book will be of gieit \aluc and assistance It ni ij 
be recommcneleel ^slthout rcscr%e as an excellent vnd vduvblc contribution 


The Harvey Lectures* 

I N THIS volume, the twenty ninth senes of The Ilarxey Iictura, the following topics are 
authontutnely discu‘-sed Typhus and Kock% Mountain Spottcl Pcitr m the United 
States, by Dr R E D\er, The Potential Encigies of Oxn! ition Re luction Systems and Their 
Biochemic il Significance, Dr W "M insfiel I Clark riccrofh«tie Grifting m I mliry ology , by 
Dr Ross G Harrison The Estiogenic Substances, d\ Di E A Doisy , *1 he Clmic il Application 
of Some Recent Knowledge of the Biliaiy Trie* anl of the Pancreas, bi Dr Erarts A 
Graham, Tlie Significance of Morbid Processes m the Fetus b\ Dr George L Streeter, 
Filterable Viruses With Speci il Reference to Psitti osis, by Di Thomas M Ruers, and The 
Nervous Mechanism of Cardio \asculir Control, by Di Dctl \ M Bionk 

As always these volumes constitute a welcome and valuable addition to the physician's 
library 


Quarterly Bulletin of The Health Org:ani2ation, League of Nations! 

T he Specjil Kumber issued bv flic Health Orgamzition of the Lcigue of Nations com 
prises the report of the Permanent Commission on Biologic il St uul irdization on iioposcl 
international standards for gas gangiene antitoxin, antif neumococcus bcium, Tvpes I mil II, 
and Staphylococcus Antitoxin 

The issue of December 19d4 centains a lengthy report of the Demographic Setting 
of Infant Mort ility, Tlie lifth Anilvticil Review of Reports from Pasteur Institutes on 
tho Results of Anti Rilus Tieitmcnt A Brief Guide to the Varieties of Anopheles M ic 
ulopennis, A Report on Milk Higienc in the Department of Meiirtlie ct Mo'«clle, and Current 
Notes on the Work of The Hi iltli Org imzation 


A Textbook of Histologyt 


I N THIS volume Cowdry pjC'-ents liistology in not only an interesting and vivid fa<»liiou but 
aKo m such i ii inner tint it cm be ai plied to tic problems of cverydiv niche il pnctai 
As be rcmaiks in the Pnfitc, hi«tology cmnot be regirded is in the pist it bis bien 
to some extent, is an isolated subject but must be lecextod as an integril ji irt of the study 


•The Harvej Lecture's Delivered Un ler the Ausnlces of Tlie Harve> 'loeietj of New 
■\ork under tho pvtitnafee of tie 'Sew ^oik Vcilemj of Metktrve Cloth pp 26'’ VV ilUams 
& M likin'? Co Baltlinori M 1 

■‘Quiiteih Bulletin of The Health Orgmlzatlon lyaRuc of Natiin'? Ill I Dcccnibtr 
1031 and Special Number Jinuarj 1S3 j 

tv T xtbook of HI'.toloB> Functional Sltrnificiincc of Cells ml Inttrccllul ir ‘=iub‘?tances 
Bj L V Cowdrj Professor of C> tologs School of Mwlictne W ashinuton Lnivcrsilj fat Louis 
Cloth ij 503 242 ingravlng Lea mJBcbifecr I hlladelpl ia Pi 
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of the boily, and as having an interlocking relationship with nonnal function, physiology, on 
the one hand, and abnormal function, pathology, on the other. 

In considering the properties and functions of cells it must be recognized that there is 
no sucii thing as a generalized kind of coll existing alone. All arc influenced by their 
heredity, the fluid about them, and the other cells witli which tliey are associated. 

The aim of tliis volume, therefore, is to build up a conception of cells and primary 
tissues in the many environments in which they normall3- exist and to stress the organs and 
s.vstems in such a manner as to relate structure and function in the whole bod;-, which is 
itself a physiologic unit. 

The principal sections into which the book is divided are: "Vt^ater, The Essential Vital 
Medium, The Blood, Tlie Principal Integ.-ator, Absorptive Drain.ige into the Blood, Cliemical 
Integration by Endocrine Products in tlic Blood Stieam, Intake of "Water, Xutriment, Acces- 
sory Pood Factors, and the Removal of AVaste, O.xj-gen Consumption and Carbon Diox-ide 
Elimination, Rapid Xeural Integration, Architectural Structure, Perpetration of the Race, 
Unification, Protection, and Adjustment. 

The practical conception of histology and its c-xccllcnt presentation in the text result in 
a volume of interest and use to student, practitioner, and pathologist alike to whom it may 
be recommended without reserve. 

The format and illustrations are in keeping ivitli the volumes of this publisher. 


The Spleen and Resistance®^ 

•^HAT the mechanisms governing the development of natural resistance are of great and 
obvious importance has long been recognized and that the spleen is in some wa.v concerned 
with these phenomena has long been known. Tlie exact nature of the function of tliis 
“enigmatic organ,’’ as Marine well calls it, x’et remains to be elucidated but the researches 
presented in tliis volume constitute a definite advance. 

Beginning witli a brief chapter on anatomic considerations the authors then consider 
in some detail the pathological changes in the spleen in a variefj- of infections, acute, chronic 
and virus diseases as well; the .spleen as an organ of macropliage tissue; its relation to 
antibody formation; the effect of splenectom;- on natural resistance; the relation of the 
spleen to acquired resistance in latent infections; compensator;- changes following splenec- 
tomy; file significance of depression in resistance following splenectomy; and, finally, the 
variability of the effect of splenectomy in animals and its signific.ance in the interpretation 
of the physiology of the spleen. 

The survey thus presented embodies not only a comprehensive and critical review of 
the literature hut also the results of the e.xperimental investigations of the anthors and, in 
all, constitutes, perhaps, the first systematic juesentation on the subject. 

A final resume together ivith a bibliogr.aphy and subject index enhance the value of 
the book. 


The Story of Medicine in the Middle Ag’esf 


T hat interest in the history of medicine has not been as acute and as general among 
phvsicians as it should he, may have been accounted for by the relative dearth, until recent 
vears, of volumes such as this. For it will be received enthusiastically not only by those now 
interested in medical history but without doubt will arouse equal interest in those who may 
have been dismayed by more ponderous tomes. 

Dr. Riesman has chosen for his subject the history of medicine during the period com- 
monly spoken of as “the Dark Ages” for, curiously enough, as he says in his Preface, there 
is more famibarity with the mythology of Greece and the history of ancient Rome than 
with the period called “the Middle Ages” although this period is so much nearer to us. 


•The Spleen and Resistance. Bv David Perla. JI.D.. Associate Pathologist, llontenore 
Hosoital and Jessie ilarmarston. M.D., Associate in Pathoiogx-. Cornell Medical School, lln 
a Foreword bv David jrarine. M.D. Ciotli. pp. 170. The AVilliams & tVilkins Co., Baltimore, .Md. 

tThe Stom- of Jledieine in tlie iliddlc Ages. B.v David Riesnmn. M.D.. Proto.sor of 
the Historj- of Medicine. L'nlverstty of Pennsylvania. Cloth, pp. 402, i3 figures. Paul B. 
Hoeberr Xew York. 
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The account which he gnes of the detelopment of njcdical lore and practice and of 
those associated with it la not only authentic and eomprehensi"e, hut untten with charm and 
ajinpathetic understanding It is an cisily Honing storj filled with incident, light, color, and 
livid pictures in ivluch the actois appear not as shalowj phantoms dinilj seen, through the 
murky mists of long dead cvutune hut as IiM»g woithic^ shaiplj etched against the 
panorann of their times 

It is ft book which one suspects ga\e the author as much enjoyment m the wTitmg as the 
reader will den\e from its perusal 

Here are tales not onlj ot individial stiugglcs and ichiciemeut, but of tho times in 
which thej occurred, of nstrologj and astrologers ilehem) and alchemists, the surgeons and 
barbers of Pans, medieval baths and sanitation, meilieral epidemics, lepros}, the sweating 
sickness and St Anthony ’s Fire, the King a ciil and epilepsj — all of winch left their mark 
upon medicine and its dciclopment and here tl ej are seen as mi id actualities 

Both author and publisher are to be congratulated upon a worth while hook, one which 
can be read and reread and the rendci perbap"*, is to be congratulated most of all that it has 
been made available 


International Medical Annual* 

J^OW in its fiftj third consecutive year, the International Zltdical Annual needs no introduc 
1 ’ tion for it has been the desk companion of innumeiable pliysicnns ever sini-D the first 
volume appeared 

As before, the book begins with a review of the yearns work in the treatment of disease 
followed hj the characteristic terse jot ample ^ummarie® of the litciature on disease and its 
treatment As usual the subjects are alpbabeticallj arranged, which with the comprehensive 
index makes the subject matter reidilj accessible 

As an authoritative reference to recent advances the volume can bo recommended with 
out rcsorro 


Laboratory Manualt 

T his small volume, prepared for the guidance of students and staff members, presents the 
routine methods in use m Feiping Union Medical College 

Intended as a guide to laboratorj methods the tc\t is restricted entirely to technic 
Despite its size tho book is quite comprehensive Directions are detailed and clearlj given 
and the book may be accepted as a «afc guide for the methods de'«cribed 


The Kidney in Health and Disease^ 


T his volume 18 the outcome of a symposium oj tUv strut ture ind function of tlie kidney in 
health and disease conducted at the University of Minnesota a few jeara ago under tho 
direction of Dr Hilding Berglund, then Professor of Medicine in tint institution 

The contributions then made amplified and revised to cover recent advances, constitute 
the matcnnl now presented and represent probablj the most comprehensive survej of this 
subject jet published under one cover 

Each of the fortj one contributors vs an accepted authontj in tie field whereof lie 
Vvrites 


•International Medical Vnnual CdJted b) H Lelhebi Til) and A Ren lie Short CTotl 
DP SS** 64 plates ■\vnUsni V\ood S. Co BaHimorc Md 

tKaboratory Manual Ot the Department of Bacterlolotrj an 1 Immunolo^ of PclpJns: Union 
Medical College B> C E Um Ed 2 Cloth pp 190 Kwanelun^ Prc<5‘< Peiping China 
IThe Kidnev in Health and Disease Edited by Htldlng Berglund aLD formerlj Chief 
Department of Medicine Unlversn> ot Mlnnt-sota an I Cracv Modes Ph D Research Biochemist 
Lankenau Hospital Research Institute Cloth pp '"*4 163 dgurcs Dea and Peblger Phlla 
deiphia Pa 
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Tlie \olume is flivKlDtl into sii mam sections; I Anatomy and Plijsiology; 11. Clinical 
Aspects of Penal runcdons; III. Blight's Disease and Other Pathologic Penal Conditions; 
IV. Albuminuria and Edema; V. Oeulai Changes in Blight’s Disease; and VI. Climcal 
Aspects of Blight’s Disease 

As these Iieadings indicate, the ?Jook is not a piesenfation of abstiact theones of in 
teiest onl^ to the lesearcli Moiher, but is replete mth niatciial of leal interest and practical 
lalue to the practitioner, the pathologist and, indeed, to all conceincd nith the kidney in its 
lelation to disease 

The sections on the Clinical Aspects oi Itenal Function, Bright's Disease, Albuminuria 
and Edema, and the Clinical Aspects of Blight's Disease will be of great inteiest and auIuc 
to the piactitioner. 

It IS olnious that the last noid upon the functions and diseases of the kidney has not 
yet been written and that tlieie aie iii.mj aspects of this subject which must still be the sub 
ject of control ersial discussion jVeiertheless tlie present contiihution furnishes a compre 
hensno and well planned siiney of the status cpio at picsent. 

Thcie IS, naturalh, some sliglit imeiemiess in the assembling of such laiied material 
from numerous contiibutors but the editois dcseiie much cicdif foi tlie care with which the 
material has been ai ranged and con elated. 

The format and the illustrations aic excellent. 

An author's index and general index make the material readily accessible. 

This book deserves a place in the pbjsician’s libraiy. 


The Woman Asks the Doctor 

■^HIS little book is addressed to the huty, espceiallj (o women who, as tlie authoi icmarks 
I in his Picfacc, “are eager to know something of the signidcanco of the lemaikable cyclical 
phenomena which cluuaetouze their sex, paiticulaily as these haic for centuries been en- 
shrouded in a mantle of inxsticism.’’ 

The laluo of nccuintc information on this subject is nppnroiit and jet, unfortnnately, 
It is all too often disseminated by dubious routes and is often garbled and misleading 

The doctor and the gjTiecologist, wlio should be the piopor axcmies for instruction in 
those matters, should welcome Dr. Noiak’s book as coiering the suliject fullj and yet 
simply. 

Tlie scope of the xolumo is apparent from the chaptei headings: AVhat Is Pemalencss; 
Superstition and Folkloie of Menstruation; The Peproductne Appaiatus of Women; The 
Cause and Significance of Menstruation; The Glands ns Pclatcd to Female Functions; The 
Beginning of Womanhood (Pubertj ) , Charactciistits of Normal Alenstruation; The “Change 
of Life” ( Jlenopause) ; Ilygicne of AIcnstruation; AVoiiian as an Egg Producer; With 
Peinarks on the So Called “Safe Period”; Some Common Disoiders of Menstruation; 
Sterility in Women; Leucorilica; Cancer, The Aich Enemj of AVomcn; A Little About the 
Sex Life of AVomcn. 

This hook may be safely recommended to the audience to whom it is addressed. 


Annals of the Pickett-Thomson Laboratoryf 


I N this xolume the authors present a compichonsnc sunec concerned with the literature of 
influenza with special reference to the complications and sequelae, bactenologj- of influenzal 
pneumonia, pathology, epidemiological data, prccention, and treatment 

The thoroughness with which the task has been cairicd out is exemplified by the bibh 
ograpby embracing -1,500 papers 

Those fortunate enough to hace seen the piCMOUs xolumes published by tlicsc workers 
will find the present one of equal inteiest and xahic. 


•The ANonian Asks the Doctoi B> Umil NocaK Associate "> Gcnccologx, Johns Hop- 
kins Medical sSiooI Cloth, op ISS. 11 flmncs Tlw AAllli.cms .md AVdkins Co, B.ltimoic. Md 
tAnnals ot the Pickett-Thomson Research Laboratoiw • Vol X (Part II). Inmienz-i 

Bs- D ami R Thomson Paper, pp la'.T The AA'ilU ims and AA'ilkms Co , Baltimore, Md 
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EDITORIAL 


Tissue Penetration 

T here has loecnth been desenbed <i cimoiis piopeit.v oi eeitain substances 
in piomoting: tlie spicad ol themsclics oi oi other suhsttinees fioin a ecntial 
focus into the tissues This ajiphes to laiious tissues but most espeeinllj to tlie 
suheutaneous tissues The most leccnt uoik on this Imc lias ciohed fiom the 
obseiiation of Diiian Resnais that testicle extiaet had the pouei of diftiising 
tluougli tissues 

Claude has continued these in\ estimations and has found that a dinzo com- 
pound of sulplianilic acid possesses the same diffusing piopcrti Piobabh the 
most mteiesfing pait of this obsenalion, honesci, is that it not oiilj diffuses it- 
self but also otliei paitieiilate mattei Thus, it it is gneii iiitiacutiineousl.v into 
the skill of a labliit along uitli India ink, the India ink diffuses out fliroiigli the 
tissues mans’ times faithcr than nlieii India ink is gisen m the same nay hut 
nidi plissiologie s,iliiie instead Din/o compounds of .iiiilni and of ai-s.milie acid 
icacted liken isc 
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Claude next earned his investigation into the diazotizing of the aromatic 
amino acids, tyrosine, and histidine. 

The simpler compounds had been quite irritating to the skin but these newer 
compounds were nonirritating and produced even greater spread. He finally 
diazotized protein and found that these azoproteins penetrated the skin and 
carried the India ink to even greater distances. These also were nonirritatiiig. 

Apparentl}; any protein could be coupled with the diazo compound with the 
resulting azoprotein exliibiting this penetrating ability. The proteins used were 
serum, egg albumen, and gelatin. The degree of penetration varied and ap- 
peared to vary depending upon the content of tyrosine and histidine in the 
protein. The diazotizing process appeared to require tyrosine or histidine or 
some other cyclic grouping. The activity of the azoprotein in tissue penetration 
appears to be dependent upon its content of these particular amino acids. The 
spreading power of azoprotein appears to depend on the number of diazo groups 
attached to the protein molecule. 

A normal spread of the India ink indicator covers an area of about 6.8 sq. 
cm. whether the additional solution be Einger’s solution, normal horse serum, or 
sulphanilie acid. Wlien the last of these has been diazotized, the spread averaged 
22.3 sq. cm. The spread with azogelatin was 31.7 sq. cm. with azosemm about 
70, and with azoalbumin 137 sq. cm. 

This ability of azotized protein to penetrate long distances through the sub- 
cutaneous tissues and to carry other matter with them holds promise of being 
a verj' interesting phenomenon, possibly with some potentialities for practical 
application. The simpler compounds, particularly azotized analin products are 
liighly bactericidal. This suggests the possibility of the introduction and dis- 
tribution of a germicide in subcutaneous infection. On the contrary we must 
recall as stated above, that testicular extract appeared to enhance bacterial in- 
fection, probably by this same method of promoting spread. Claude remarked 
‘ ‘ So far there is no evidence that azoproteins and testicle extract have a common 
mechanism of action, although their ultimate effect on tissue permeability may 
be the same.” 

Unfortunately the higher compounds, especially the azoproteins have lost 
completely their bactericidal effect in Autro. But, if such compounds will carry 
India ink with them they might also carry germicidal substances in solution, 
pro\dded such a substance could -be developed which would be highly toxic for 
bacteria and relatively nontoxic for tissues. 

One might also conceive of the possibility of the development of a method 
of therapeutic penetration of tumors. 

At present none of these possibilities are in the offing and attention is called 
to Claude’s obseiwation merely as a curious and interesting phenomenon which 
merits further study. 

REFERENCE 


Claude, Albert; 
1935. 


Spreading Property of Azoprotcins in the Dennis, J. Exper. Jled. 62: 229, 

IF. T. V. 



The Journal of 
Laboratory and Clinical 
Medicine 


Vot, 21 


November, 1935 


No 2 


CLINICAL AND EXPERIMENTAL 


BJICTEKIOLOGIC STUDIES ON THE FECAL STREPTOCOCCI AND 
THE LACTIC ACID STREPTOCOCCI* 


A L ICoECKNER M S , Philadelphia, Pa 


M any «orkeis seom to bo of the opinion tlmt tiiere is a gieat deal of oiei 
Japping in tJio classification of certain species of bacteria A inimbci of 
species arc described and named nhieli, fiom their geiicial leactions, appaieiith 
do not diftei greatli fiom otliei species classified m the same gcims 

With this in mind, and the tact that immoious icforcnces in the liteiatuio 
hate stated that Sti eptocoeem, fecalu and Sti cptococciis lacUs are or seem to be 
idoiitical, this noik nas begun The purpose iias to study a number of or 
gaiusms of each species siiiuiltaneouslj , subject them to the same conditions of 
growth, and cam out \aiions tests in ordei to note anj differences in their 
reactions ivhieh would waiiant classification as separate and distinct species 
Some of the cailicr uorkcis who noticed the simiiantj between Strepto 
coccus fecalts and Streptococcus lactis wcie Kiase,» Sittlei,* and Schmitr ’ 
Latei, ill 1924, S If Ajers and W T Jobiison, Jr,* became mtsicsted in this 
mattei when they noted a similaritj of leactions between the fecal stieptocoeei 
and their ciiltnics of Sti eptococcus lacits They formulated the conclusion that 
Streptococcus fecahs or cnteioeoeeus, “is similar to, if not identical with, Stiep 
tocouus lattis” Thei fuithcr claimed that the question still remained lui 
nnswcicd but mote clearly understood 

Schmitz,- Me } 01 and Sehoiifcld,'' Calleiw/ .ind Ctiindei,* each Hoiking- on 
cither fecal oi lactic acid sticptucocci, state that it is their belief that these two 
organisms aic identical Kail J Dctnictcr, in 192'),'° stated that “theie is no 

•From the laafaorAtotj of li'fctene *k:hool of Mullelne of P<-nnsiKania 
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real difference between Striiptncoccus Uciiv and Streptococcus fecalis and that 
the name Streptococcus lactis may be used to define a local form of Streptococcus 
fecalis, more or less adapted to millc medium.” 

Grossman^^ states that the question of whether Streptococcus lactis and 
Streptococcus fecalis are identical needs fui’ther investigation. 

There are numerous references in the literature pertaining to the use of 
the term Streptococcus fecalis or enterococcus. Tliiereelin^^ found a gram-posi- 
tive diplococeus in the intestine, in normal stools, and in purulent discharges, 
which he named enterococcus. Although the description which he gave the or- 
ganism does not agree ulth later descilptions of an organism given the same 
name, the later description is usually the one considered when using the term 
enteroeocens, i.e., large, oval-shaped cocci, appearing in pairs or short chains, 
capable of fermenting “sugars,” usually heat resistant, and generally not 
pathogenic for laboratorj’^ animals. 

Andrews and Horder^^ gave the name Streptococcus fecalis to an organism 
found in great numbers in the intestinal tract. Dible,^^ who has made an ex- 
tensive study of the enterococci, claims that Streptococcus fecalis of Andrews 
and Horder is of the same group as the enterococcus, while Streptococcus en- 
teritis (Libman) is a tnie chain-forming eoccuc of the tjqie found in the oral 
cavity, and may be a surviving form of tliis organism. The terms Streptococcus 
fecalis and enterococcus arc used hand-in-hand in this paper to denote the same 
organism. 

The major cultural characteristics of members of the Streptococcus fecalis 
and Streptococcus lactis groups are given in Tables I and II, which were made 
up from the summaries of the various papers by the authors mentioned. 

SOURCE OF CULTURES AND ISOLATION 

The cultures for this study were isolated directly from feces and milk or 
milk products, such as buttermilli and cottage cheese. 

Isolation. — Lactic Acid Streptococci: Numerous samples of unpasteurized 
milk, buttermilk, and cottage cheese were obtained. The buttermillc and cheese 
samples were plated out immediately upon receiving, in dilutions of 1:1,000 
and 1:10,000 on bromthj-mol blue dextrose agar. Pai-t of each sample was 
also streaked directly on bromthj-mol blue dextrose agar and incubated at 
30° C. until colonies of streptococci were visible. The milk samples were al- 
lowed to stand at room temperature until the acidity reached approximately 
0.2 per cent. They were then plated out on bromthjnnol blue dextrose agar in 
a dilution of 1 :1,000 and 1 -.10,000. The plates were incubated at 30° C. until 
gr-owth occurred. "WTien tlie samples kept at room temperature reached an 
acidity of 0.4 per cent and finally 0.5 or 0.6 per cent, they were again plated 
out as described above. This procedure in principle is similar to that of Ayers, 
Johnson and Mudge,^" who feel that by plating out at various acidities one is 
more apt to get the characteristic lactic acid streptococci. 

When the colonies had gi’own out, tliey were examined for the presence 
of lactic acid streptococci. These appeared as ‘small, deep yellow or orange, 
smooth, raised and glistening colonies. A few were “fished off” and later con- 
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firmed by Gram’s stain, to be gram poiative, diplococci, appearing in pans and 
few -veo short chains After several replatings the cultures were put in stock 
Fecal Strepfococci' Samples of feces fiom both normal and sick human be 
mgs were obtained and a portion of the sample was emulsified in a tube of in 
fusion broth and incubated at 30*^ C foi a few hours Bromthjmol blue dcxtiose 
agar plates were stieakcd with some of this material and incubated at 30° C 
until growth appeared The colonies of the fecal streptococci appear the same 
as the lactic acid streptococci on these plates 

Some of the material from the fecal specimens is as placed in tubes of lit 
mus milk and heated to b0° C for fifteen minutes Tliese lubes weie then m 
cubated at 30° C until acid production and coagulation occurred From these 
tubes, bromthjunol blue dextrose agar plates were streaked and incubated at 
30° C until colonies of tecal streptococci appeared This method is similai to 
those of Dible^"* and Ajers and Johnson * A few of the cultures were obtained 
streaking some of the fecal material directly on bromthjmol blue dextiose agar 
plates and incubating them until colonies of fecal streptococci appeared The 
cultures were replated se\eral times to insure puntj and then placed in stock 

EXPERIMENTAL 

The purpose of this work was not so much to use new tests, as to utilize those 
recommended by the various workers mentioned m the beginning of this paper, 
to try to dupheate their results, and finally, to see what conclusions could be 
draivn from the assembled results 

Fifty cultures of the lactic acid and fifty of the fecal streptococci weic 
selected for the experimental work The follo\.'ing studies were made 

CULTURAL CHARACT'ERISriCS 

It was impossible to differentiate between the two types of streptococci when 
grown in either infusion broth, 0 1 per cent dextrose infusion broth or on blood 
agar or bromthymol blue dextrose agar Morphologically they were pleomorphic, 
varying in size and shape The cocci were usuallj oval or lemon shaped, wnth an 
occasional round form Generally there were no long chains produced, except bj 
a few strains when grown in 0 1 pei cent dextrose infusion browth 

Culturally, both types giew well on all four media mentioned abo\e On 
blood affar they \ariLd m the tjpe of hemohsis produced, the majoritj of the 
strains guing the Alpha t>pc All strains giew well on bromthjmol blue dex 
trose agar, forming characteristic colonies 

Bromthjmol blue dextrose agar was made according to the formula of 
Small and Kreidlei,^^ except that dextrose was used instead of lactose, and 
the pH was adjusted to 7 5 Dextiose seems to gi\c a shaipei coloin and a 
dcepei color This medium is -valuable in the pnmarj isolation of members of 
either type of streptococci since the\ produce characteristic colonies Other 
dextrose fermenters produce laiger colonies and the coloration is not quite as 
deep yellow 

The eultuics when grown in litmus milk, all produced acid With the cx 
ception of SIX strains, the> all reduced the litmus before coagulation The 
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tj-pical icaction, acid, ledueiion of litmus but foi a nanow pink band at the 
surface of the medium, and coagulation, was noted by Ajei’s and Johnson, ■* 
Sherman and Staik,*^^ and otners to be cliaiacteiistic of either tj’pc of strepto- 
cocci Here it ^\as noted that the lactic acid strains brought about this typical 
reaction much more rapidlj than did the fecal strains 
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The medium used ioi the icimentaiion studies uas similar to that recom- 
mended bj Ajeis and Jolinson* The sugars ivcic stciilized separately in 
5 per cent aqueous solutions and tlicn added to the tubes to mahe a final sugar 
concentiation ot 0 5 pei cent The cultures were incubated for sosen dajs and 
the chani .0 in pll noted with the use of the quinhjdiono potcntiomctci De'c- 
trose fermentations nere tested evcij otiici day foi a peiiod of thiee neeks, 
to determine when the lowest pll was leached 

Ajeis and Johnson* claim that StreptoaHJ-us- lactis seems to leach a lower 
final pH than tlie fecal sticplococm It was found that tlio fetal strains pro 
dueed a lowei pll than tl,t lactic and gioups and that they wcie more con- 
stant in their acid production, snowing usuai'y a smallci laiigc in pH A 
numbci of the lactic acid stiains caused a rise in pH during their groivth in some 
sngai-s, reaching in a few ca=es a pH of 02 
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On the basis of group majority it was found that the fecal groups fermented 
arahinose, mannitol, raffinosc and salicin. A very small majoi’ity of the lactic 
acid strains fermented mannitol and salicin and only a few strains fermented 
arahinose and raffinose. JDuleitol was not fermented b}' any of the fecal strains 
hut by half (25) of the lactic acid strains. The remainder of the sugars as 
indicated in Table were fermented hy neavly the same propoition of strains 
in either type. 

In the fermentation of dextrose it was found that the lactic acid organisms 
generally reached a lower pH much sooner than the fecal strains. They also 
reverted back to alkaline sooner, and in three weeks showed a higher pH than 
the fecal strains. 

Tests made to determine the amount of variation between parallel fer- 
mentations by the same strains, in regard to the drop in pH, showed that a dif- 
ference of 0.03 to 0.09 of a pH unit could be expected. This difference was 
even greater in cases where the sugar was not readily fermented by the organism. 

It is generally considered that Strcjdococcits fecalis will not grow at 10" C., 
although Ayers and Johnson'* and Sherman and Stark-* fomrd that their strains 
did grow at that temperature. Here it is noted that when the strains were 
grown in dextrose infusion broth there were not very many which grew and 
produced acid at 10° C. This may Imve been due to two factors: namely, 
first, that the medium used was not a satisfactory one for the test; second, that 
under the conditions available it was impossible to maintain a constant tem- 
perature of 10° 0., it usually varied from 6 to 8° C. 

Sherman and Stark,** together with other workers, state that it is generally 
felt that Sireptococevs laciis will not groAV at 45° C., and that this test might 
be used as a means of differentiating the fecal and the lactic acid streptococci. 
It Avas noted here, hoAvever, that both types grcAv Avell and produced acid at 
45° C., and further, that no distinction betAA'ecn them could be made on this 
basis. 

In testing for the reducing ability of the strains, the three methods used by 
Ayers, Johnson and jMudge,** namely, reduction of Janus green, reduction of 
ammonium molybdate and the reduction of methylene blue in milk, Avere at- 
tempted. 

Both types possess fairly strong reducing abilities, the majority of strains 
reducing the various dyes. In the reduction of Janus green the lactic acid 
strains seemed to have the greatest effect. HoweA^er, in the reduction of am- 
monium molybdate, the condition was just the reverse, in that the fecal groups 
appeared to have the stronger reducing poAver. The reduction of methjdene 
blue was fairly rapid in both types. The majority of the strains completely 
reduced the dye and coagulated tne milk. A fcAv strains of eitlicr tj-pe failed 
to reduce methylene blue or reduced it for a short period, after Avhich the color 
came back throughout the tube. 

In testing for heat resistance and bile solubility, the methods used by 
Alston** Avere followed. Bromthymol blue de.xtrose agar plates Avere used to 
grow the organisms after the exposure to 60° C. for the required time, since it 
was found that this medium served as a better guide to determining the numbem 
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sumving, than did blood agar plates. This was due to the fact that the medium 
turns yellow when acid is produced in large amounts. 

The majority of strains were resistant to 60“ C. for twenty minutes. How- 
ever, in a few cases the organisms failed to "withstand this temperature for a 
longer period than ten minutes. Ayers and Johnson* found that their strains 
wthstood this temperature for thirty minutes. 

All strains were insoluble in bile Avhen tested in the three concentrations 
of 10 per cent sodium taurocholatc, namely: 0.2 c.c., 0.1 c.c., and 0.05 e.c. to 
1 c.c. of a twenty-four-hour broth culture. The pneumococcus controls were 
all soluble in these three amounts. 

Tests for growth and liquefaction of gelatin showed that a few strains of 
either type were able to liquefy the gelatin. These strains were positive in three 
days and none of the other strains showed anj’ liquefaction up to three weeks’ 
incubation at 20“ C. All strains grew well in this medium. The tubes were 
placed in the refrigerator before a final reading. 

The production of hydrogen sulphide was noted by following the formula 
given by Ayers and Johnson,^* All strains produced hydrogen sulphide when 
some sulphur compound was added to the basic medium. It was impossible to 
differentiate between the two types on this medium. 

Serologic Reactions. — AppZuftwolions: Five strains of each type were se- 
lected for agglutination on the basis of their differences in the various tests as 
described above. 

Preparation of Monovalent Rabbit Serums: An infusion broth was prepared 
containing 1 per cent peptone, to which was added 1.03 gm. of disodium acid 
phosphate and 0.12 gm. of potassium dihydrogen phosphate per liter. The re- 
action was adjusted to pH 7.6 and the medium dispensed in 40 c.e. amounts in 
small flasks, and sterilized at 15 pounds for fifteen minutes. 

Forty-eight-hour cultures grown in this broth were centrifuged and re- 
suspended in saline. This process was repeated several times. For use the 
cells from 40 c.c. of culture were suspended in about 25 to 30 c.c. of physiologic 
saline and killed by heating in a water-bath at 60“ C. for one hour. 

The rabbits were injected first subcutaneously on consecutive days, in 
0.25, 0.5, and 1.00 c.c. amounts A rest period followed, after which they re- 
ceived 0.25, 0.5, and 0.5 c.c. of each suspension intravenouslj’. After a rest 
period of three or four days they received three more intravenous injections 
in just slightly larger amounts than previously used. This procedure was kept 
up for six weeks, each time injecting slightly larger amounts of the antigens, 
reaching a maximum of 2.0 c.c. 

The serum of each rabbit was tested at intcr%’als during the period of 
injections for agglutination titer. One week after the last series of injections 
the rabbits were bled from tlie heart, the serum collected and preserv’cd in 
0.3 per cent trikresol. 

Agglutination: Tests were set up using homologous antigens, both with 
suspensions of live bacteria and those killed for the injections. It was found 
that the results were tlie same in either case; therefore, live suspensions were 
used throughout the remainder of the work. 
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The aiitiseiTims were set up in dilutions i-anging from 1 ;10 to 1 ;10,240, using 
0.85 per cent NaCl for dilutions. To each tube, including a control, was added 
0.5 c.c. of the homologous antigens. Controls of the various antigens and normal 
I’abbit serums were set up along mth the above tests. The tubes were placed 
in a -water-bath at 52° C., read after three hours, and confirmed after eighteen 
hours in the water-bath. Ci’oss-agglutination tests were set up to note whether 
there was any evidence of grouping. The titer of each serum, together with the 
results of the cross-agglutination tests, are shown in Table VI. 

Both tj’pes are characterized bj’^ their ability to cross-agglutinate. This 
was noted by other workers, but especially by Hucker,=« who found that the 
“seram of Streptococcus faeciitm (Orla-Jensen) agglutinated strains of Strep- 
tococcus lactis.” It was noted that a division berivecn these two types on the 
basis of agglutination tests would be difficult, hence agglutinin absorption tests 
were tried. 

Table VI 


Re-sclts or Agglutination and Cross-Agglutination Tests With Antiserums or prvR or 
THE Fecal and Fira or the Lactic Acid Streptococci 
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•L 41, one of the lactic acid strains auto-ag^slutinatcd continuously, hence no results could 
be obtained on its titer or on its cross-aBjjIutinative .ability. 


Agglitfinh) Absorption: P 3, F 8, P 19, L 3, and L 15 serums were diluted 
1 :50 with a heavy suspension of each strain which showed cross-agglutination 
with them. These diluted sennns were kept at 37° C. for four hours, with occa- 
sional shaking. They wmre then placed in the refrigerator overaight, after which 
they were centrifuged and the clear fluid xLsed to set up agglutination tests with 
tlieir homologous antigens. The change in titer was noted and recorded. 

There were some evidences of absorption of agglutinins, although the test 
failed clearly to differentiate the types. F 3, F 8, and P 19 serums appeared 
to be the same in the cross-agglutination tests, but in the absorption reaction 
they show' up as distinct imriants wuth a common agglutinin, P 3, L 3, and L 15 
possess a common agglutinin together with small amounts of specific agglutinins. 
L 15 seems to possess a predominating agglutinin which is also present in L 3 
and L 43 in small amounts. 

On the w'hole, the agglutination and the agglutinin absorption reactions were 
not of much value in attempting to show a clear distinction between the tw'o 
types of streptococci. This is mainly due to the contradictoiy results obtained 
in cross-agglutination, and, perhaps, as stated by Hucker,-*’ to a decided strain 
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specifieitj of some of the organisms It is felt, ho^^e\er, that these strains 
aie all serologically related, and that there exist seieral distinct valiants 

Numerous attempts ■n.eie made to secure an antigen of L41 'which "would 
not auto agglutinate, all of ■which 'were unsuccessful The piocedure recommended 
by Crowe, was used in se\eral attempts with some of the othci stiains which 
at times would auto agglutinate This method, howe\er, failed in the case of 
L 14, which, if it showed no auto agglutination before the test was set up, al 
ways spontaneously agglutinated aftei incubation, as evidenced by the control 
tubes 

DISCUSSION 

As noted in Tables I and II, there seem to exist some diffeienees of opimon 
as to which leactions constitute the basic chaiaeteiistics of these two types of 
streptococci Vaiiations in technic and tests used would tend to give some 
varied results This perhaps accounts for the differences in opinion in regard 
to the relation of these tv\o types of organisms The types of media and the 
initial pH, it IS felt, arc two very' important factors in attempting to correlate 
results when worhing with streptococci A standardization of methods and 
technic would go fai in eliminalmg many oi the piesent disci cpaneios in re 
spect to this field Numerous workers have attempted this matter, and it re 
mains now to select those which will bring out the important physiologic 
characteristics of the organisms 

These two tyiies of organisms icscmble each other very closely There are 
slight differences but they mav be attributed to the fact that the changes in en 
vironmental conditions would tend to bring about a change of some of the 
physiologic reactions, producing some of the variable characteristics which they 
possess Their pleomorphic traits also suggest this 

Sherman and Albus, Jones and numeious other workeis have shown that 
Streptococcus lacUs is not an inhabitant of the udder and that it is not found 
in freshly drawm milk It must enter the milk fiom some outside source, in very 
small numbers, for it cannot readilv be isolated from milk less than thirty six to 
forty eight hours old Since it is well adapted to a milk medium, it soon he 
comes the predominating oiganism and remains as such until the acidity becomes 
too great, when it again diminishes in numbers 

SUVniABV AND CONCLUSIONS 

Fifty strains each of members of the fecal streptococci and the lactic acid 
stieptococci were studied simultaneouslv for any moiphologic, cultuial, or sero 
logic characteiistics which would wanant their being classified as two distinct 
species 

It was the purpose of this study to assemble the most important methods 
and tests generally in use or those used particularly by various authors and 
note whether any differences in reactions occurred between these two types of 
streptococci Variations in technic or new methods were cmploved only where 
it was impossible to carry out the original procedure 
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Detailed studies were made on the growth and action in various media. 
Finally, immune serums were prepared bj’^ rabbit inoculation. Agglutination, 
cross-agglutination, and agglutinin absorption tests were set up. 

It is felt that there exists no real difference between these two types of 
streptococci. Slight variations wliich occur are not of real importance since 
thej’^ may occur not only between the two types but also among the groups them- 
selves. These slight variations perhaps are due to the fact that the organisms 
undergo extreme changes in emdronmental conditions. 

Since the lactic acid streptococci appear to be able to withstand conditions 
as they occur in the animal body, it is reasonable to assume that they should be 
foimd in the intestinal tract. As indicated here and also by other workers, 
there seems to exist no real difference between the fecal streptococci and those 
normally found in milk. Therefore, it is felt that the Streptococcus Imtis in- 
gested with milk and some milk products is of the same type as that found in the 
feces. Fi'ora here they may enter the soil wdiere only the most vigorous can sur- 
vive and in turn enter millc through sources of contamination. 
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THE QUININE TEST FOR HYPERTHYROIDISM* 


ISRAEi Bram, Ar D , Philabelphia, Pa 


W HILE the lecognition of tjpical exophthalmic goitei or Graves' disease is 
devoid of difficulties, the man\ atypical eases m our midst requue labora 
tory tests foi confirmation of diagnosis Wc aie still puzzled bt the large per 
centage of otheiwise tjpical cases piesentmg no exophthalmos or no thyroid 
swelling Indeed, in appioximatelv 11 pei cent of oui senes of cases both 
exophthalmos and goiter weie absent at the time of the piimarj examination 

TESTS FOR HYPERTHTROIDISM 

Aside from the basal metabolism test, which, properly pei formed tinder 
ideal phjsical, mechanical, and psjehologic conditions, is still quite dependable 
in the majorit} of cases, there are manj other tests that hav e been discussed in 
the literature from time to time Among these arc the adrenalin test, the Kott 
man test, the blood iodine and blood cholesteiol tests, the eijthroejte sedimenta- 
tion test, the velocitj of the blood flow test, the impedance angle test, and the 
quinine tolerance test to which I called attention m 1920 and in later commnni 
cations* ^ ® Alanj of these tests possess genuine clinical value However, one 
need not go far afield to seek for leliable means of diagnosis of atypical exoph 
thalmic goitci In oui expeiience the most dependable means aie first, the 
expeiienee and five senses of the doctor lumseif, second and thud, the basal 
metabolic and the quinine toleiancc tests 

The Quinine Test — Continuing our studies prior to 1920, wc found iii a 
series of over 4,000 cases of hvperthjioidism (vrith and vMthout Graves' disease) 
that over 95 pei cent toleiatcd from 30 to 90 gi of quinine sulphate dailj for 
weeks without evidences of cinchonism The lelative immunitv to cinchonism 
exhibited bv these patients lent itself to the adoption of the quinine test for 
hvperthvToidism, the tcchnic of which is as follows 

The patient is given a dozen capsules, eacli containing 10 gr (0 65 gm ) of quinine 
hydrobromide (or the sulphate), with instructions to take a capsule 3 times a dav If after 

•Received for publication Vpril 1“ 1935 
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four days there are no evidences of cinchonism, the individual's reaction may be considered 
positive for hyperthyroidism. When 20 or 30 gr. (1.3 or 1.9 gm.) have been taken by per- 
sons in whom thyroid function is normal or deficient, sj-mptoms of cinchonism develop. A 
sense of fullness in the head, impaired hearing with tinnitus, occasional dizziness and head- 
ache, and less frequently, gastric and bladder discomfort are experienced. If, however, the 
person is suffering with hyperthyroidism, the daily administration of 30 gr. of quinine may be 
continued with impunity for months, and often with distinct improvement in the clinical 
picture. 

In our series 4.25 per cent tvere qninine negative. Forty-five presented 
varj*ing degrees of quinine sensitivity. In the remainder the tolerance for qui- 
nine varied in dosage from 30 to 90 gr. a day for at least three weeks in each 
case. 

JIale patients predominated among those able to take the largest doses of 
quinine. Also, following the ingestion of the drag, there occurred in at least 60 
per cent of this series such evidences of general improvement as increased weight, 
lessened excitability and tremor, improved sleep, and a reduction in the heaii: 
and basal metabolic rate. Tlie advantages of quinine in treatment were outlined 
in another contribution.^ 

The merits of the quinine test are its simplicity and relative dependability. 
The results are not influenced by emotionalism nor are such factors as transient 
nervousness and errors in technic involved. Jlorcover, the test requires no 
“basal conditions” for its use, the patient requiring no preliminary period of 
rest or starvation. 

The quinine test does not discriminate betn-een to.vic adenoma and exoph- 
thalmic goiter. This differentiation requires not laboratoiy but clinical deduc- 
tions. In a general way, however, we feel that the average patient noth exoph- 
thalmic goiter is somewhat more tolerant to quinine than is the average suf- 
ferer from toxic adenoma. 

Table I 

Toleu.vsce TOn Qoixixe ix -1,000 C.vses of Htpertuykoitiism tVmi and Without 

Graves’ Disease 

Quinine Positive: 

Patients tolerating 30 gr. daily 
Patients tolerating 40 gr. daily 
Patients tolerating GO gr. daily 
Patients tolerating SO gr. daily 
Patients tolerating 90 gr. daily 

Quinine Negative: 

Patients sensitive to quinine 
Patients tolerating 20 to 30 gr. daily 

TotaT" ~~~ 4,000 or 100.0 per cent 


1,334 

or 

33.4 

per 

cent 

S36 

or 

20.9 

per 

cent 

725 

or 

18.1 

per 

cent 

327 

or 

13.2 

per 

cent 

40S 

or 

10.2 

per 

cent 

45 

or 

1.1 

per 

cent 

125 

or 

3.1 

per 

cent 


QUIXIXE KEG.VTIVE CASES 

It appears that in at least 95 per cent the element of hyperthyroidism must 
he present in order that the qninine test be positive and a relative immunity to 
cinehonisin he expected. In other words, patients able to tolerate 30 or more 
grains of quinine hydrobromide or qninine sulphate a day for a few days or 
longer present the most important ewdeuce of hyperthyroidism, namely, a 
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heightened hasal inetuiolum late Tins nas emphasized when it ■nas obsened 
that, barimg the occasional instance of quinine sensitnit} in this senes, most of 
the patients nith mild eiidence of einchonism (le, slight fullness in the head 
and tinnitus) ivere sufferers ftom the iiiicommoii fipe of Giaios’ disease ivifli 
a normal basal metabolism latc Of late lears clinicians ivho see manj eases of 
Graves’ disease realize that a heightened metabolic late is occasionalh conspicu 
ous bv Its absence in an othcinisc tjpical sjmdiome Despite heart hnirj, 
trembling, loss in n eight exophthalmos, emotionalism, and nervousness, in some 
instances of actiie Grates disease the element of hj perthj roidism pei se maj 
not be demonstiahle In our expeiieiice appioximateb 1 5 per cent of subjects 
of Grates’ disease picsent no nse in metabolism and aie like)} to be quinine 
negatite Among these aie included cases of tliiioid quiescence due to remission 
of the sjndiomc following tlnioideetomv, loentgen nj treatment, iodine admin- 
istration, 01 as a icsiilt ot spontaneous imolution While exophthalmos, heart 
excitability, tremor and fatigabiliti mat still pictail to an extent, the thyroid 
gland IS not in a stale of lit peractititt 

qniMNE TOLERANCE Bt THtROID KORtlAI PERSONS 

The tolerance to quinine bj suffcicis fiom malaiia and fiom such febrile 
conditions as pneumonia, acute tonsillai diseases, and othci infectious processes 
must not be eonstuicd as a state ot natuial immunity from the effects of the 
drug, but as a temporarih altcicd condition of the bodily icactioiis, to return to 
normal on the iccotert of the patient These instances of tolerance aie easilv 
determined and need not detnet fiom the reliability of the quinine test in 
hypezthyioidism In quinine iiegatnc persons it is found that after taking 2 
or 3 capsules of tlie quinine salt each contTiiimg 10 gr at approximately flte 
hour Intel \als, the typical head and car symptoms of einchonism deielop, indi 
eating intolerance to this dosage In oidei to ascertain the amount of quinine 
tolerated by normal controls we succeeded in enlisting the seniccs of eight ap 
parently normal adults of aieiage size and Height, larying in age betHeen 
twenty and forty one y cars Four ncie men and foiii n eie women The period of 
observation was two weeks in each subject Head and ear symptoms were indices 
of intoleiancc, and quinine sulphate was given in evenly divided doses five or 
SIX hours apait, tid Two subjects weie able to tolerate 12 gr daily , three 
could take but 9 gi a day, two could not exceed 6 gi , and one developed 
einchonism when the dosage exceeded 3 gr daily Accoiding to this gioup the 
average normal person can tolerate 825 gi of quinine sulphate a dav foi two 
weeks without expeiieneing symptoms of einchonism 

VARUTIONS IN QUININE TOIJH VNCF IN THE SAJIE PATIENT 

In the aveiage case of hyiiorthyioidism quinine toleiance appears to vary 
directly with tiic seyeiity of the symptoms The degree of tolerance runs fairly 
parallel with the heightening of the basal metabolism rate Early or mild cases 
usually tolerate 30 gr oi more of quinine hydiohiomide or sulphate dally m tlie 
picsence of a hasal mclaholism i ite yarning from plus 30 to plus 40 pel cent 
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In the average sufferer ivith a metabolic rate of plus 50 or over, and during 
crisis, quinine tolerance may be increased to even 90 gr. daity and, in a few 
instances in our series, even higher. 

■When, while under treatment, a patient formerly tolerant to large doses of 
quinine now begins to complain of head and ear symptoms, it is invariably found 
that the basal metabolism rate, too, is approaching or has become normal. Form- 
erly capable of tolerating large doses of quinine daily, such a patient now 
gradually becomes quinine-negative. The degree of quinine tolerance manifested 
by the individual is a fairly satisfactory index of the degree of thyroid h 3 ’per- 
funetion. 'While precise figures have not yet been -worked out, further investi- 
gation may determine the quinine tolerance of a given subject of hj'perthyroid- 
ism to be quite as reliable an index of the presence or severity of the disease 
and of the progress toward recovery as is the basal metabolic rate. 

Eelative immunity to cinehonism obtains only during the time the individual 
is suffering from the disease, the amount of quinine satisfactorily tolerated by 
the patient ruiuiing fairly parallel Avith the height of the basal metabolic rate. 
■When, having been capable of taking 30 or more grains of quinine hydrobi’omide 
or sulphate -sAuth impunity for Aveeks or months, the patient complains of buzzing 
in the ears and roaring in the head, it Avill be found that the heart and metabolic 
rates and sense of Avell-bcing have become quite normal. At this point those 
clinicians employing the drug may continue giving quinine in doses tolerated 
Avithout cinehonism, Avhich in the average iudiAudual may Amry from 3 to 10 gr. 
a day. This dosage is suggested for tAVo or three months, Aidien it may be dis- 
continued. 

SEN.SITIATTY TO QUININE 

Sensitivity to cinehonism and its dcrivatiA’CS maj' occur Avhere least expected, 
so that A\dien administering quinine either as a test or as a therapeutic measure, 
the medical attendant should see the patient daily for the first fcAv days. In our 
series there were patients in Avliom intolerance u'as associated Avitli more or less 
troublesome symptoms, particularly referable to the skin. 

Cases of sensitiAutj’- to quinine can be apprehended AA’ith the Boerner test 
prior to quinine ingestion. A positive Boerner’s reaction probably means that 
the patient Avill have discomfort from the administration of the drag ; a negative 
reaction, on the other hand, does not preclude the occurrence of urticaria. Pa- 
tients presenting an idiosjuicrasy to quinine may be found tolerant to quinidine. 
Boerner, himself sensitiA-e to quinine, describes a positii^e test as follou's 

The method of conducting tlio test is similar to the cutaneous tuberculin test (von 
Pirquef) vith quinine sulphate as antigen. The forearm is cleansed Avith alcohol and dried. 
Two abrasions are made with a needle about 3 inches apart. The scarifications are just deep 
enough to remove the superficial layers of the skin. To one of tliese abrasions, porvdered 
quinine sulphate is applied. The other is left untouched to show the amount of irritation 
produced by the traumatism. In about five minutes the abrasion to wliich the quinine has 
been applied begins to itch slightly. This is followed by slight edema along both sides of 
the pin mark which in ten minutes I)ecomes very pronounced. At the end of fifteen minutes 
the reaction is at its height, and at this time is surrounded by a zone of erythema presenting 
a mottled appearance and extending over an area about 1 inch in diameter. Instead of 
powdered quinine sulphate, a solution of quinine bisulphate in 1:10 dilution with normal salt 
solution may be used. 
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CONCIiUSIONS 

1 Fiom 0111 obsenations on a senes of ovei 4,000 cases it appears that the 
quinine test for thj roto\emia is a dependable guide in diagnosis, the ficquencv 
of error not e\ceoding 5 pei cent As with basal metabolic studies, the test does 
not discriminate beh^een to\ic adenoma (tiue h^peithjroidism) and e\oph 
thalmic goitei (6ia\es’ disease) 

2 The toleiance foi quinine bj sulijects of hyperthj loidism appeals to -vaij 
in direct piopoition i\ith the height of the basal metabolism rate and is fairlj 
parallel ivith it, sening as a guide in progress under treatment Depending 
upon the sciciitj of actue In perthj roidism, patients aic capable of taking 30 
or moie grams of quinine sulphate oi Indiobromide dailj foi ^ecks without 
evidence of cmchonism 

3 In the occasional instance of a qiiiiimc negatne subject vho ^^as an othei 
wise tjpieal ease of exophthalmic goiter, it ■\\as discoicicd that ^\e were dealing 
with an uncommon case of Gra\es^ sjndrome, apparently \Mthout the element 
of hjperthjroidism In these patients, despite neivonsness, sweating, wasting, 
exophthalmos, heart burn, trembling, etc, the basal metabolism late remained 
within normal limits 

4 It appears that the qiiiiime test is as dependable as the basal metabolism 
rate and as acciuate a guide iii tieatment, it has the nd\antRge of requiring 
no costlj apparatus m its peifoimanco iioi does it requiic “basal conditions’* 
of staivation and lest 
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CONGENITAL THINNING OP THE WALL OP THE EIGHT ANTEKIOE 
AOETIC SINUS OP VALSALVA" 


Antlkior Intebtontriculab Septal Defect (probably bulbar septal), 
Slight Dextroposition of the Aorta and Bacterial Endocarditis 


Vaughan Sprenkel, M D , and Haroi d L Stewart, M D , Philadelphia, Pa. 


A CASE of congenital thinning of tlie wall of the right anterior aortic 
sinus of Valsalva, anterior interventricular septal defect and dextro- 
position of the aorta, terminating with bacterial endocarditis, is the subject 
of this report. A close correlation was established between the embryologic 
development of the heart and the morphologj’^ of the defects on the one hand 
and between the autops}'' findings and the clinical manifestations elicited by 
ordinary methods on the other. It is of additional interest and significance 
that the right orifice of the interventricular septal defect occupied a position 
behind the septal cusp of the tricuspid valve. This location would ordinarily 
have invalidated the classification of this defect as being bulboseptal in tj'pe 
had it not been for the dextroposition of the aorta, the tj’pical situation of 
the left ventricular ostium of the defect and the associated congenital thin- 
ning of the wall of the right aortic sinus of Valsalva. 

CASE report 

S. M, ■nhite male, aged sixteen years, complaining of lieadaclie, weakness, hematuria, and 
soreness of the left arm and leg of a vcek’s duration, died the day following admission to 
the hospital (seriico of Dr. Thomas McCrae), There had been no history of sore throat, 
growing pains, chorea, or of acute rheumatic feier, and there had been no cjanosis, dyspnea, 
or edema. A chance phjsical examination at the age of two years rexealcd that the heart 
was not normal and the parents of the child weie adiised to restrict Ins exercise Following 
admission, the third left toe became painful, red and discolored, a right facial palsj and 
flaccid paralysis of the left arm and right side of the tongue dei eloped and petechiae ap 
pcared in the cou 3 unctivae, and on the tip of the right index finger. On physical examination 
there was limited expansion of the left upper thorax and the left diaphragm did not appear to 
move as freely as the right. The 'aidiac impulse was widespread, wai 7 ’, diffuse, and rapid 
wnth the apex beat in the sixth left interspace, 13.5 cm. from the midsternal line. The right 
border of cardiac dullness extended 4 cm. from the midsternal line and a systolic thrill was 
palpable oier the lower part of the thorax On auscultation a loud sjstolie murmur was heard 
over the entire precordium transmitted into the neck and left axilla with its maximum in 
tensity at the third interspace, to the left of the sternum. Tlie temperature was 100° F, 
the pulse rate 110 per minute, the respirations 28 per minute, and the blood pressure 130 
mm. mercury sjstolic and 90 mm diastolic The blood contained 80 per cent Hg , 4,000,000 
crythroex-tes, and 16,700 Icucocjtes; StapJiylococa's aureus grew in blood culture. The urine 
contained blood and albumin. 

•From the Pathological Laboratories of tiie Jefferson .Medical College and Hospital 
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POSTMORTE'M EXAMINATION (2 HOURS AFTER DEATH) 

The combined gross and microscopic diagnoses were (1) Congemtal heart disease, 
anterior interventricuHr septal (probabh bulbar septal), slight de\troposition of the aorta 
and bacterial endocarditis and congemt il thinning of the •R-all of the right anterior aortic 
sinus of Vnlsaha, (2) subaortic stenosis, (3) endocardial systolic pocket of the left ventricle, 
(4) fenestration of posterior aortic cusp (o) marked endocardial sclerosis, especiallj of the 
aortic cusps, (6) acute bacterial endof arditis of the aortic cusps and a portion of the endo 
cardium of the right ventricle opposite the orifice of tJie interventricular septal defect, 

(7) septic infarction of the brain kidneys, spleen, lungs, and third toe of the left foot, 

(8) widely distributed cutaneous, mucosal, and serosal petechial hemorrhages 



Fig 1 —Heart shovfing Interior of left ventricle mitral leaflets aorta and interventricular 
septal defect (probe) The left aortio cusp is shaped like a cup lies above the anterior leaflet 
of the mitral valve and presents a darkened area ot thrombus formation The posterior 
aortic cusp is markedly thickened and fenestnted In Its left portion The Interventricular septal 
defect lies below the commissure of the right and posterior aortic cusps A Sjstollc endo- 
cardial pocket Is situated upon the muscular prominence of the interventricular septum 


Postmoitem bacteriologic studies Staphylococcus aur^is was recovered in pure culture 
from blood and from the substance of a splcmc infarct 

DESCRIPTION OP HEART 

The heart was large, shouing hypertrophj of the wills of both lentnclcs, and sclerosis 
of the endocardium of the left auricle, mitral leaflets, aortic cusps, and subaortic area 
(Fig 1) The superior portion of the inlerieutncular muscular septum was unusualJ^ wcIJ 
developed and caused a slight degree of subaortic stenosis The thick gn^, opaque endo 
cardium of this region formed i sjstolic endocardial pocket on the most prominent portion 
of this muscular ridge, the opening of the pocket being directed downward toward the apex 
of the ventnclD The norta was rotated slightlj backward and to the right and was continu 
ous with the somewhat contracted chamber of the left ventricle which was traversed near 
its apex b> a fibrous band resembling a chorda tendmeae Tlie aortic cusps were thickenc<I, 
nodular, adherent to each other and irregular in size and shape with inverted margins and 
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broad retracted stubby commissures. The left aortic cusp was situated upon the anterior Icafloi 
of the mitral valve and presented a cuplike appearance with a wide base and narrow con 
stricted orifice; there was a small oval, roughened plaque of fresh thrombotic material on tlie 
ventricular aspect of this cusp. On the lower part of the commissure of the right and 
posterior aortic cusps the endocardium was covered by a small amount of thrombotic material. 
Directly below this area and behind the superior ledge of the subaortic muscular shelf was an 
oval, funnel-shaped interventricular septal defect. This was lined with thickened endo- 
cardium and bordered anteriorly and inferiorly by muscular tissue while posteriorly it ap- 
proached to within 1 cm. of the pars membranacea. 

In the dilated right ventricle (Fig. 2) the septal defect presented a larger vertical, 
slitlike orifice beneath the septal insertion of the anterior tricuspid ledge and above and 



Fig. 2. — Heart showing Interior of right auricle and ventricle. The orifice of the in- 
terventricular septal detect opens hehind the septal cusp of the tricuspid valve (prooe). An 
area of mural endocarditis can be seen on the anterior tricuspid ledge directly above the pi one. 


posterior to the extremely small papillaiy muscle of Lancisi. A globular thrombus with a fan- 
shaped base radiated outward from the right orifice of the defect along the endocardium 
nt the posterior niidportion of the anterior tricuspid ledge. Above and anterior to the septal 
defect was a tlvin, diamond-shaped, membranous septum which separated the pulmonarj 
eoaus from the aorta. The two superior margins of tliis septum iveic formed by the con- 
NcrginghordeTS of the riglit and left pulmonic cusps while the inferior margins were bordered 
by two 10119011111 hands of the conus. These latter extended downward to the papUlary 
mviscle of LaociA and to within 0.6 cm. of the anterior margin of the interventricular septal 
defect, whore they met to form the inferior angle of this area of congenital thinning. The 
aoTtiCi swTiB.c,^ ]jjy Opposite tlie Tiglit unterior sinus of % alsulva, 

of tlie left coronary arten* was narrowed at about the .iunction 
of the upper Ihiid and lower two-thirds by an inflammatory lesion lying deep in the cpicardml 
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fat, the caliber of its lumen i\as further diminished at this point by a small amount of 
thrombotic material Distal to this lesion the epicardium vas dotted over a fan shaped area 
uith small petechial hemorrhages The right coionarj orifice- ^^as situated at the extreme 
right superior portion of the sinus of \ ilsaha, well ahoie and to the right of the area ot 
congenital thinning 

"Weights and Measurements The licirt neighed 'TOO gm and measured 15 bj 10 bj 7 cm 
The thickness of its mils nas as follows left \entricle, 3 cm , right lentncle, 0 8 cm , 
each auricle, 0 2 cm The circumference of the valve orifices were aortic, 6 0 cm , pulmonarv, 
5 5 cm , mitral, 0 0 cm , and tricuspid lo 5 cm Tho depth of the ventricles measured, from 
the base of the semilunai cusps to the ipcx of the chamber, left S 5 cm and right 10 0 era 
Tlic left ventricular orifice of the interventricular septal defect was situated 1 5 cm behind 
the edge of the subaortic muscular shelf and had a diameter of 0 4 cm The right ventricular 
orifice ms 0 5 cm in height while the defect itself nos about 1 0 cm m length The diamond 
shaped area of congenital thinning m the conus measured 2 bj 1 5 cm 

MICROSCOPIC DESCRIPTION 

TTall of the Jtxfjht rcntrule Opposite IntenentncuUir Septal Defcit — Sections from this 
area disclosed numerous small excreacenccs on the endocardial surface, composed chieflj ot 
masses of conglutinatcd platelets and large numbers of cocci occuinng singlj and m small 
clumps Underneath tliese was a wide la^er composed of erythrocytes, fibrin, poljmorphonu 
clear leucocytes and mononuclear piiagocytes, many of which weie necrotic The fibrin at 
the base of this zone fillel tlie interstices between the thick collagenous fibers of the endo 
cardium, wluch bejond the lateral limits of the thrombus consisted of a wide zone of compact 
relatively avascular scar tissue Immediately underneath the area of thrombus formation 
tho myocardium was replaced by voung granulation tissue 

Area of Throaxhus Formation xn Descending Bianch of Left Coronai y Artery — The deeper 
half of the vessel wall, lying m epieaidial fat was surrounded and its adventitia and outer 
portion of its media destroyed by a large abscess wluch showed two or three discrete areas of 
necrosis near the center and an area of granulation tissue about the periphery The intima 
of the coronary artery in this situation was covered with thrombotic material Several small 
localized inflammatory lesions and hemorrhages were noted in tlie neighborhood of the large 
abscess especially on the surface of the pericardium 

Left Aortic Cusp — This was markedly thickened by old hyabmzed connective tissue 
About the midportion, of the ventricular aspect of the cusp there was a large area of ulcera 
tion which extended througli appioximately three quarters of the thickness of the cusp 
The margins were undermined and the floor of the ulcer was covered by thrombotic material 
The surface of the lesion contained den'e colonies of cocci The surrounding area was 
densely infiltrated with inflammatory cells, chiefly polymorphonuclear leucocytes wluch had 
coalesced in several pi ices to form small abscesses, causing additional destruction of the un 
perforated portion of the cusp 

Endocardial Pocket — This consisted of an endothelial lined, cusplike, hyaline structure 
in wUicli a few shrunken fibroblasts remained Wiere it arose from the heart wall, the 
fibers composing the cusp ran parallel with the endocardial surface In the valvular portion 
proper, liowever, the avis of tliese fibers changed abruptly so that they ran m a direction 
perpendicular to the endocardial surface except at the extreme tip where they terminated m a 
whorl formation 

Myocardium — There were innumerable, scattered, small, focal inflammatory lesions com 
posed of necrotic nm^'clc fibers mononuclear phagocyte^, polymorphonuclear leucoevtes, lympho 
cytes and plasma cells m about the proportion named These lesions were distributed in 
relation to vascular structures Tlie small arteries were generally thickened and embedded in 
perivascular fibrous tissue, their walls were edematous and their lumens narrowed and some 
times obliterated Several areas jn the myocardium were replaced by dense scar tissue in 
which a few atrophic muscle fibers were present 

^ortn The arterial branches of tho vasn vasorn of the adventitia were freqiientlv 

thickened There were ■’evcnl amnll necrotic and granulating foci in the melia and arl 
ventitia. 
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DISCUSSION 

The anatomical basis for the defects present in this case appears to con- 
sist of an imperfect resolution of the bulbis cordis manifested by an incomplete 
and defective formation of the aortic septum associated with partial failure 
of spiral rotation. The bulbis cordis of the fetal heart is a muscular struc- 
ture lined by spirally arranged endocardial swellings, the proximal and distal 
pairs of which are early recognizable. The situation of the former marks the 
division of the pulmonary conus from the right ventricle, while the latter 
corresponds to the site of the future semilunar cusps. Both unite with the 
descending septum aortieopulmonale to form the aortic septum which, when 
completed, divides the pulmonary artery from the aorta and also completes 
the division of the primitive heart by forming the upper and anterior inter- 
ventricular septum (bulbar septum) in the region of the pulmonary conus. 
At one phase of the development the septum aortieopulmonale has descended 
from above while the distal and proximal bulbar swellings have fused in the 
midportion and below, thus temporarily permitting two openings to connect 
the two arterial trunks. Tlie proximal opening lies below the semilunar valves 
and leads from the aortic into the pulmonary conus; its persistence in this 
case resulted in the interventricular septal defect. The distal opening in the 
aortic septum lies behind an aortic sinus (most frequently the right) and 
leads into the conus of the right ventricle between or beneath the pulmonary 
cusps. The homologue of this latter opening is normally found as the foramen 
Panizzae in the crocodile (Abbott*). In human beings, malformations in this 
region provide the embryologic basis for congenital lesions of the right aortic 
sinus of Valsalva. In our case the thinning of the bulbar aortic septum prob- 
ably represented a defective formation of connective tissue obliterating the 
opening. Aneurysms with or without rupture (Abbott=) and a failure of the 
opening to become obliterated (Rickards®, and Charteris*) are related lesions 
with an identical embryologic basis. 

The dextroposition of the aorta can be accounted for on the basis that 
the aortic septum failed to undergo a complete spiral rotation. This dextro- 
position was of additional interest and significance in that it was responsible 
for two other features. The first of these concerns the right orifice of the 
bulboseptal defect which opened behind the septal cusp of the tricuspid valve. 
After examining the specimen Abbott'' stated that were it not for the typical 
situation of the left ventricular ostium and for the associated congenital 
thinning of the wall of the right aortic sinus, this unusual situation of the 
right orifice would invalidate the classification of the defect as being bul- 
boseptal. The second result of the dextroposition was the formation of a 
subaortic stenosis by a prominent muscular shoulder derived from the inter- 
ventricular septum directly below the aortic orifice. That a stenosis existed 
in this region is further indicated by the presence of an endocardial pocket 
upon the subaortic muscular prominence. Although the congenital origin of 
these pockets has been suggested by Sotti,® the consensus of opinion (Kaewel,' 
and Ziegler®) is that they are acquired lesions due to mechanical or inflam- 
matory factors. Depending upon the direction of their opening these struc- 
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tores liaie been designated by Kiasso’ as diastolic and, Sapbir'” especiallj, 
has emphasized tlieir impoitance as indicating inoipbologic evidence of fnnc 
tional conditions iiitbin the lieait 

CLINICAL PATHOLOGIC CORRELATION AND SUHniARi 

Tile clinical eients nliicli oieiliang a patient iiitli congenital defects of 
this tjpe aie bacterial eiidocaiditis and aneiirjsmal dilatation with rupture 
of tlie aortic sinus The lesions of bacterial endocarditis tend to occur about 
the opening of the defect and secondaiily upon the nails of the light \en 
tricle uhere the repeated impaction of the shunted blood lesults in a localized 
area of lessened resistance The aortic lahe in this case nas the seat of an 
old sclerosing lesion upon which an acute bacterial endoeaiditis nas super 
imposed The infected blood fiom the left lentricle nas shunted through 
the bulboseptal defect into the cliambei of the right lentiicle ivhere its im 
paction upon the oiitei nail lesnlted iii extensile muial endoeaiditis, the 
infected thrombi in the i entricular chambers pioiided the source of embolic 
abscesses which nere found in the oigans of both the lesser and greatei cir 
dilations The only endent soiiice of infection foi the bacteiial endocarditis 
was a slight nasal sinusitis which ne icgaid as of doubtful importance The 
hematuria n as due to multiple infarcts of the kidncj s while the headache and 
paraljsis lesulted from similar distni bailees nith abscess foimation and hem 
orrhage in the right ceiebral hemispheie nith siippiiiatne iniohement of the 
meninges The clinical evidence of aieas of infaiction miohiiig the ex 
tremities proiided the diagnostic cine to the acute thrombotic lesions within 
the chambeis of the heart and embolic occlusion of arterial branches in the 
brain and kidnejs The pieseiiee of significant phjsical signs, the sjstolic 
thrill and liaish miiimiii heard best at the third left inner space and iinasso 
dated with cyanosis led to the clinical diagnosis of iiiterientiicular septal 
defect The indurated inflamed area .about the left coionaiy arteij coupled 
with the piesence of thrombotic material in the lumen of the xessel was re- 
garded at the antopsj table as probablj indicating embolism of that vessel 
A study of the micioscopic sections from this area, how ei er, made it apparent 
that an abscess in the epicardial fat was the piimari lesion, the thrombosis 
of the X essel being a secondarj fe.ature 
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STUDIES ON ANTHRAX^* 


CiiixicAL Report op Tex IIumax Cases 


Herhax Gold, M.D., Chester, Pa. 


T he cases of anthrax to be reported in this paper occurred in a Delaware 
County mill which handles goat hair imported from the Orient (China 
and India), for the manufacture of inner-lining. This mill has been in opera- 
tion for over twenty years, and not until March, 1933, has there ever been 
reported a case of anthrax. Since then, four cases occurred among woi’kers 
attached to the carding room, where the compressed bales of hair are taken 
apart and the hair is dusted out and carded. One case occurred in a woman 
who worked in the weaving room, handling hair bobbins. She was married 
to a man who had had anthrax and had recovered from it several months 
before. Two of the patients were children who lived in the mill-town. Their 
houses were located directly behind the carding room. The boys had never 
been within the mill's buildings; however, they played hall near the ground 
where waste hair from the carding machines was burned. Their mothers 
worked in the weaving department of the mill. The eighth ease occurred in 
a Philadelphia plant which obtained its hair bobbins from the local mill by 
truck. 

All the cases were studied in the Chester Hospital, and the clinical diag- 
nosis of anthrax was confirmed in each case by smear and culture. 

It is obvious that in spite of the present regulations governing the im- 
portation of hair, some infected material got to this mill. An attempt was 
made to determine the .source of infection, and various samples of hair, taken 
at random, were studied bacteriologically by Dr. George Sickel of this eitj'. 
Anthrax bacilli were recovered from one sample, on culture and guinea pig 
inoculation. Several months later the tests were repeated. Samples of dust 
and wa.ste hair gotten from carding machines A and B, and a mixture of the 
same material obtained from the dust box. were examined bacteriologically. 

On culture, a prolific overgrowth of contaminating organisms made the 
search for anthrax bacilli impossible. The samples were each placed in a 
glass funnel lined rvith gauze, and 100 c.c. of neutral plain bouillon were • 

•Reccivccl for publication, .Aprli 23, 1335. 
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poured over it The mateiial filteted thiongh j%as collected and injected into 
a senes of guinea pigs Onij the animals injected m ith the dust bo\ sample 
filtiate died of anthiax (Table I) 


AMWALS 
OUINEA WOS 

noit 

SUBCUT 

DVTE 

RPSULTS 

1 

i c c 

4/6/34 

Dead 4/ 9/34 Positive antlirav 

2 

i c c 

4/6/34 

Dead 4/JD/34 Positive anthrax 

3 

i cc 

4/6/34 

Dead 4/10/34 Positive anthrax 

4 

1 c c 

4/6/34 

Dead 4/ 8/34 Positive anthrax 

S 

1 c c 

4/6/Si 

Dead 4/ 8/34 Positive mthrax 

G 

1 c c 

4/0/34 

Dead 4/ 8/34 Positive anthrax 


Heait blood cidtuies of each guinea pig made on mitiieiit agai slants and 
on tubes of nutrient bouillon incubated t\\ent\ foui houis at 37 5° C shoived 
antluax giontli Smcais made fiom the cultiues and examined micioscopi 
cally revealed anthiav oiganisms 

The giouth on agai slant nas emulsified irith 5 c c of noimal saline 
solution One cubic centimetei of this emulsion uas then diluted iwth 40 c c 
of normal salt solution and 0 5 ce of this solution ^va«; injected into each of 
tuo labbits (Table II) 


liABBirs 

DOSE SDBCUT 

DVTD 

RESULTS 

1 


4/13/34 

Dead 4/15/34 

Positive antliT is 

0 


4/13/34 

Dead 4/16/34 

Positive auf liras 


Heart blood cultiues and smeais ueie made fiom each rabbit The) re 
tcaled anthiav oiganisms 

As Jt IS seen fiom these results the anthiax organism present in this mill 
and nhich caused the eases of anthrax to be repoited in this papei nas a ^CIJ 
'Virulent stiain 

AA’’c ueie also mteiested in doteiminiiig nliethei the natei before and 
after use in the %aiious buildings became coiitamimfed, since it diained into 
a nearbj stieam Both on cultuie and animal inoculation (six guinea pigs 
Here eacli mieeted subcutaneously nitli 5 c c of the natei to be studied) the 
larioiis natei samples proied negati\e for anthiax The tests ueie repeated 
tuicc, tuo necks apait 


REPORT OF CVSFS 

1 — B p nlutc ranle eighteen jears of ago, nas seen on March 1933, -when 
he stxtcil that t\NO Uaja bcfoio he ' a<l sctatJicd hia fate \riulp at work in the carding room 
A tjpical lesion, the size of a coat button, wss found on tlie rigid uppei neck The indunted 
area, of painless edema ms oicr three wches m diametc'- The Ipnph nodes ircre not palpable 
On admis-^iou to the Chester Hospital, tho temperature was 101® and pulse 90 

roUoviing the local admmistratun of scrum giiea according to the tcclmic of Regan,* 
tl ore was marked spread of tho swelling On Afarch 26 the face and neck were markedl' 
elcmatous At 1 00 pw a blood culture was taken and proicd to be sterile The edema 
spread to the chest, and bj the follomcg znorning, it extended iltnrn to the coafal margin 
TJie skm slioncd a blui«h mottling Tho spleen was not palpdle Tlin patient complained of 
tension and pressure withm the swelling On the twenty seventh the face was distorted The 
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lesion consisted of a lilack ulcer lialf a centimeter in. diameter with a surrounding vesicular 
ring, and a zone of redness. The temperature dropped to normal, while the pulse rate was 
very rapid. 

Dr. Lucohesi of the Pliiladelphia Municipal Hospital, who was called into consultation, 
advised the administration of a large dose of serum (300 c.c.). The same night the patient 
became restless and delirious. The skin of the neck split along the lines of cleavage. The 
temperature rose to 102.0°. The patient died on March 28, 3933, at 4:00 A.ii., on the fifth 
day of the disease. 

Table I 


Case 1 


DATE 

TIME 

SEBUM 

ROUTE 


REACTION 


REMARKS 

3/25/33 

3:00 P.M. 

85 c.c. 

Intraven. 

T. 

103° 


Swelling spread involving 



15 c.c. 

Locally 

P. 

114 


neck and jaw. IV.B.C., 








4,400; Polys, 62 per cent 


10:00 P.M. 

50 c.c. 

Intraven. 

None 


Further spread of edema 



15 c.c. 

Locally 





3/26/33 

9:00 A.jr. 

30 c.c. 

Intraven. 

T. 

100°, P. 

100 

1:00 p.xi. Blood culture sterile 


2:00 P.M. 

50 c.c. 

Intraven, 

T. 

100°, P. 

100 



11:00 P.M. 

50 c.c. 

Intraven. 

T. 

103°, P. 

140 

Keck, face, chest markedly 








swollen 

3/27/33 

10:00 A.xt. 

50 c.c. 

Intraven. 

T. 

103°, P. 

140 

Patient toxic, pulse rapid, de- 


8:00 P.SI. 

300 c.c. 

Intraven. 

T. 

103°, P. 

140 

lirioits 


An autopsy was performed by Dr. George Sickel six hours after death. The positive 
findings were as follows: Small black eschar was found on the right side of the neck just 
below the mandible. Extending from it over the lower face, neck, and chest to the costal 
margin, the subcutaneous tissues were the scat of a very marked and peculiar gelatinous 
edema. The chest wall was 6 to 7 cm. thick, and its cut surface resembled that of gelatin. 
A serous fluid ran out from the dependent portion of the incision. It was not hemorrhagic 
and did not contain gns. The cut vessels did not bleed, and in tlie subcutaneous tissue, tliey 
appeared as orange yellow projections as if they were thrombosed. The lungs did not show 
any pathologic change, e.xcept for an old healed primary tubercle. The heart was normal 
except for a few petechial spots on the anterior surface of the ventricles near the atrio- 
ventricular groove. The abdomen showed normal relations. The liver only showed loss of 
normal mottling. The spleen was but slighily enlarged and fairly firm. Its cut surface 
showed very prominent malpighian bodies. It did not resemble the soft splenic tumor of 
acute infection. The stomach showed a large ragged hole in the posterior wall at the cardiac 
end and just below the esoirhageal opening. There were no inflammatory reactions around 
this opening and surrounding peritoneum (probably due to postmortem digestion). The lymph 
glands were not enlarged. Blood obtained from the heart as well as smears from the spleen 
showed on culture anthrax bacilli. This organism was injected into a guinea pig by the sub- 
cutaneous abdominal route, with the production of a similar gelatinous swelling and death 
within forty-eight hours. Smears from the guinea pig’s spleen showed anthrax bacilli. 

Microscopic study showed the following: 

Jlnmnn Seclioiif . — The lieart showed 'doudy swelling and edema; some capillaries were 
fairly full but not distended. The lung showed marked swelling of the interalveolar septa, 
caused largely by greatly distended capillaries plus mononuclear cell infiltration. The alveoli 
were distended, but showed no exudate. In some areas they contained a few red blood cells. 
The spleen did not show the engorgement seen in other acute infections. The malpighian 
bodies were enlarged and appeared to show an excessive number of large mononuclear cells. 
The pulp was fairly well filled with red blood cells and lymphocytes. The liver showed 
marked changes ranging from cloudy swelling to complete necrosis. The latter was widely 
and irregularly distributed, involving large areas. The capillaries were here and there, well 
filled with red cells, but in most areas the spaces between liver cords were filled with granular 
debris. In the kidneys, the glomemlar tufts were well distended and in some areas the 
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intxae^psular spaces contained a granular matenal The tubulnr cpitliclium shoired extensive 
degeneration and desquamation, uith contrc&tion of the irtertiibular cnpillanes The sub 
eutineous tissue from the cliest at the ktej of tho diaphragm, shoned a rerj jntej3«e 
edema and cellular infiltration, mostly of polvmoiplionuclear cells, ivith a fair number ot 
Ijniphocytes 



p‘. -.iV : * 

?V.' ! r*-- T 

■ j y V*'’ ‘ ^ ' -^“r 




Ftg 1 — Section of guinea pig heart High dr> lens approximately 440 diameters 
magnification Note great m my clutrps of anthrax bacini In the blood clot attached to the 
endocardium Many organisms are seen within and outside of blood %e5scls of the myocardium 
(LilUc a stain ) 



Fig •? Section of subcutaneous tissue of chest xvall of human ca&o High dry lens 

Approximately 440 diameters magnification Anthrax bacllU are shov.n In great abundance in 
tissue spaces (Lillies stain ) 


Guiiifo Piff Seeiions— All the otgMs slioseil the snmc tjpe of rciction as describcil 
for the hnman sections, cicept tint it ms much more intense The mpillniics here congested 
throughout, being filled uith red cells iml astliru-c Inmlli, but thej did not giie one the im 
prcssion o£ being blocked Actuallj, the emnller arteries appeared more occluded than the 
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capillaries. 'Wiulo the guinea pig sections stained by hematoxylin-cosin showed antlirax bacilli, 
these are much better shown by Lillie’s modification of Gram’s stain.r Great masses ot 
bacilli wore seen in the heait’s blood, lung, spleen, etc. (Fig. 1). In the human sections care- 
ful scrutiny detected anthrax bacilli in the subcutaneous tissue of the chest and the spleen. 
An occasional organism was found in the renal glomeruli (Figs. 2, 3, and 4). Althotigli no 



Fig. 3. — Section of human spleen. High drj' lens Approximately 440 diamcteis magninca- 
tion. Note clump ot bacteria. (Lllllo’.s .stain.) 



Fig. 4.— Section of human kidney. Oil Immersion view of glomerulus Approximately 
1080 diameters magnillcation. Note two anthrax bacilli partly superimposed on each other, 
In the right lower field. (Lillie’s stain.) 


serial sections were made, it was obvious from tho study of our material, that death was not 
caused by the mechanical blockade of tno capillary bed, ns maintuined by some pathologists. 
Even in the gninc.n pig, where the • of oxganismfonnd in the tissues was enormous, 
a great many ' ' ’nod s, and cv||||to^ sl'O'ved many organi.sms, 

were only pij^ 
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COSiaiENT 

Although ^Mthm fortj eight hoars ifter ai}n)i«3i''n to tl •» hospital the patient received 
315 c c of senim mtravenou'ilj, m small repeated do'sr^^ and 30 c c locally aronnd the lesion, 
the course of the disease as measure 1 the edema and general intoxication ivas progres 
sively for the worse It is of uiterc‘'t to note that the spread of the edema occurred very soon 
after the local injections of 'erum, and though it was interpreted at first as a local reaction 
similar to that reported by other obsentr«,i 2 it was later found at autopsj to be the result 
of a direct sprt id of the anthrax bacilU along tht tissue spaces It is our impression that 
the local injection of serum by mechanically separating the tissue spaces facilitated, rather 
than hindered, the spread of the organisms Since a pronounced effect upon the local edema 
can be obtained by the intravenous injection of large do=e9 of ‘lerum as evidenced by our 
other cases, we feel that the injection of semra around the legion is of no particular advantage, 
and that it mai actualh do harm Although in th** bght of cur liter experience the amount 
of serum given to this patient was «maU, it is well to remember that he was seen earlv in the 
disease, and that recoveries have been reported in umilar or wor^e cases through the n^e of 
even smaller doses of corum ’ It is remarkable that a large dose of serum given six hours 
after the blood was found to be ^teri'e did no* prevent the death of the patient ten hours 
later, when the organisms were rerorerod from his heart and ‘spleen 

Casf 2 — T S, a \ lute ni ilc, igel twentj four, was seen on the morning of ^faj 19, 
1933, when he stated that on the prenous day, lie bad ocratched liis hand while cleaning a 
brush in the carding room Tho Icf' middle finger ‘•bowed Ibree fine bnear scratches about 
0 5 cm long on the dorsal surface above the middle joint Adjacent to the middle “icratch, 
there was a «inall, red, flat painlc«<i papule, hard to the touch Temperature and pulse were 


Table II 
Case 2 


hate 

— 

TIME 

SERUM 

POITE 

REACTION 

NEO vpsin 

REMVRK«; 

5/20/33 

1 

00 

\ M 

300 cc 

Intraven 

Slight chill 


ruiiperature normal in 






102* fever 


\ M TV B C , 10 700 


4 

00 

r 'I 

200 c c 

Intraien 

Slight chill 


PoUs so per cent Blood 







T 100 4 


culture sterile 

j/21/33 

8 00 

? 

oO c c 

Intran\««c 

Local pain 


Patient feels welt Three 







painless axillan glands 
jircsent 



V22/33 

9 

00 

r w 

50 c e 

Intramu«c 

Local pun 


BC, 7,500 Polvs, 50 








per cent 

5/23/33 

4 

00 

FM 

100 cc 

Intraven 

T 100 


'Jmear positive for anthrax 

5/31/33 

9 

30 

F 'I 

40 c c 

Intramusc 



■\Iild oerum sickness since 








5/'^5 Lesion had en 









larged with a purple 
blue bleb at its margin 

0/ 1/33 

To 

00 

^ M 

100 cc 

Intraven 

T 99 6 


Scrum sickness aggravated 






Bleb spreading Smear 
positive for anthrax 




C/ 2/33 

10 

00 

F M 




0 6 gm 


0/ 3/33 

10 

00 

A if 

100 c c 

Intraven 

T 99 4 

0 9 gm 

Mild «erum «'ickne®3 Le 







'uon enlarging 

r/ 4/33 

10 

00 

A M 




0 9 gm 

Blood culture taken two 







davs later sterile 

6/10/33 








Ilorsc scrum, 1 100, intra 








cut Negative IIor«c "c 
rum 1 10, intracut 
Slightly positive 
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normal. Six hours later he complained of headache and malaise. Temperature -svas 102° and 
pulse 100. The papule, stiU hard and red, had enlarged to the size of a dime. There was 
slight, nonpitting edema. The left cpitrochlcar and axillary nodes were palpable, the latter 
being painful. On incision, there exuded from the lesion a few drops of thick, yellow fluid 
from which anthrax bacilli were recovered. 

The course in the hospital is outlined in Table II. 

Notwithstanding the evidence of serum sickness, antianthrax serum, reinforced by nco- 
arsphenamine, was given on June 1 because of the marked spread of the lesion, the appearance 
of a bluish red blister at its edge, the persistent adenopathy, and the continued presence 
of anthrax bacilli. No untoward reaction resulted. On June 7, 1933, the skin of tlie blister 
and the eschar were removed, leaving a shallow ulcer wliich healed completely in about two 
weeks. 

Case 3. — •IV, S., a white boy, ten years of age, was admitted to the Chester Hospital 
on the night of Sept. 10, 1933, with a diagnosis of anthrax of the face. The temperature 
was 102.4:°, pulse 110. The lesion was a typical carbuncle in a rather advanced stage (third 
day). The right submaxillary triangle was swollen, inflamed and tender, with a red streak 
running across it to the sternoclavicular joint. No glands were felt. When we saw the 
patient in the morning of the eleventh, the edema had increased a little. Serum was given 
according to Table 1 1 1 . 

On Sept. 20, 1933, the eschar was removed leaving a small punched out ulcer wldcli healed 
in ten days leaving a small flat scar. On October 14, intracutaneous testing with horse serum 

Table in 


Case 3 


DATE 

TIME 

SERUM 

ROUTE 

REACnOK 

XEOARSPH. RE-MARKS 

9/11/33 

2:30 P.M. 

430 c.c. 

Intraven. 

104° fever 
Slight chill 


Temperature down to 
99.2° in C hours. Blood 
culture sterile. Urine 
showed a heax-j* cloud 
of albumin 


11:45 r.M. 

500 c.c. 

Int raven. 

104.4° fever 
Slight chill 

0.45 gra. Neck less swollen. Not 
tender 

9/12/33 

1:00 F.M. 

200 c.c. 

Intraven. 


O.G 

gm. Sxvelling markedly de- 
creased. Two small 

cervical glands on the 
right. W.B.C., 13,500. 
Polys, S6 per cent 

9/13/33 

11:00 -t.M. 

100 c.c. 

Intraven, 


0.6 

gm. Temperature normal. 

Hard swelling at angle 
of jaw due to lymph 
node. Lesion enlarg- 
ing. Urine shows trace 
of albumin 

9/14/33 

5:00 P.M. 

50 c.c. 

Intramuse, 

Local pain 


Gland at angle of jaw 
size of walnut. Tem- 
perature normal 

9/20/33 

3:30 P.M. 

50 c.c. 

Intraransc. 

Local pain 


On 9/16/33, lesion nega- 
tix-e for anthrax bacilli. 
Large node at angle of 
jaw hard, not tender. 
Fexv cerx'ical glands on 
the right. Lesion dry 
with black eschar. 
W.B.C., 7,600. Polys, 
63 per cent 

9/29/33 

Discharged from the hospital 



Horse serum, 1-100, in- 
tracut. Test negative 


Fig 5- 


FJg e — Case 4 Lesion as it appeared on dij of adniissfon to the hospital Note tlie ring 
of %esicJes ground the ulcer and the marKed edetna of Ihe forearm 



Fig 7 — cast 4 Lesion as it appeared on da> of discharge from the Jio«pitnI after 
treatment Note the epitheilai isiets at s/te of former cartmnclc and the di«'tppi.ar'ince of 
the edema 
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(1-10) was plus-minus. The patient iiad never liad serum sickness in spito of the large re- 
peated doses of antianflirax serum. 

Case 4. — W. D., a wiiito male, eighteen years of age, was well until Oct. C, 1033, when 
he seratclicd his loft forearm ivhile at work in a Philadelphia plant, which obtained its raw 
material (hair bobbins) from the Delaware County mill. Two days later lie noted a small, 
painless, red pimple at "the site of the untreated scratch. This was self-treated until the 
twelfth, wlien lie wa.-i referred to us for iliagnosis. Examination revealed ii well-developed 
Ic.sion with a central black eschar and four surrounding r-esicles on the external surface of 
the left forearm below the elbow. The upper half of the forearm was tensely swollen and some- 
what hot. The skin was slightly rod. The left epitrochlear gland appeared as a wsible tumor 
the size of a large walnut. Two axillary nodes were large and painful. There teas a negative 
history for allergy, and the patient had never received any horse serum before- The patient 
was admitted to Chester Hospital on Oct, 12, 1933, at 1:45 I’.M, 


Table IV 


Case 4 


DATE 

TIME 

SERUM 

ROUTE 

REACTION 

NEOARSPII. RE.MABK.S 

10/12/.33 

S:00 P.M. 

1000 c.c. 

Intraven. 

In the middle 
of the injec- 
tion patient 
got hot and 
forehead 
itched. To- 
ward the end, 
a few small 
hives and 
pruritus ap- 
peared, last- 
ing 5 min- 
utes. Slight 
chill. 

T. OD-S” 

Tlirougliout illness he 
had a very slight fe- 
brile response. Urine 
showed a cloud of al- 
bumin, W.B.C., 

8,350. Polys, 81 per 
. cent. Blood culture 
sterile 

10/13/:i3 





0.9 gm. Few hives on face. 

Edema decreased 

10/14/33 

3 :00 P.M. 

100 c.c. 

Intranuisc. 

T. 100° 

Local pain 

0.9 gm. Epitrochlear and axil- 
lary glands larger 

10/1.5/3.3 





0.9 gm. 

10/1 S/33 

9:00 P.M. 

100 c.c. 

Intramusc. 

Few hives and 
pruritus 

Vesicles around the le- 
sion dry. Smear pos- 
itive for anthrax ba- 
cilli. Diffuse aden- 
opathy 

10/23/33 





Esciiar removed. Shal- 
low ulcer. Healed in 
2 weeks 

10/28/33 





Discharged from liosjii 
tnl. Diffuse adenop- 
athy still present. 
Horse serum (1-10) 
intraent. Test slight- 
ly positive 


A week after discharge the generalized adenopathy had subsided, except for the left 
epitrochlear gland which was still very prominent. It decreased in size very gradually and na-s 
both palpable and visible for more than six weeks. VTc were tempted to remove it to 
mine whether it harbored live anthrax bacilli, but %vc feared that surgical manipulation might 
activate this possible latent focus. 
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Case 5 — K, a white male foity jears of age, w s woiking lu the carding room in 
the noon shift on I^ov 1 1933 when Je sei itchtd the right sido of the neck with a drum 
wire about 7 00 r M The next daj whtn lie reported to work at 2 00 r M , a boil was noted 
at the site of the scratch, and ho was reftrrcl to ua for ticatnicnt There was a “carbuncle" 
over the mesial border of the right Btomomistoid muscle with an area of painless edema 
three inches wide Temperature and pulse were normal (Table V) 

On November 13 the lesion began to shoiv involutionny changes The eschar was rc 
mo\ed on the fifteenth and tlie patient was discharged h\o da^s later The ulcer was com 
pletelj healed in about ten dajs 



Fiff 8 — Case 5 Taken thirtj six lours after treatment was begun All edema disappeared 
Note collar of tense vesicles arounj central ulcer 


Case 6 G a white boj twelve vears of age, lived in the village right at back of the 

cirling loom He w is «ocn on the evening of Dec 12 19-13, when ho gave the following 
history On December 7 he noted a pimple on the right upper cheek Two days later it looked 
the same ifchod a little but there was no pam or swelling On the tenth the sister scratcl cd 
him above the pimple, drawing some blood The pimple turned black while he was at school 
Wlien he returned home, his mother noted tii‘’t the entire right cheek was swollen He was 
feverish and complained of headache and pam in the upper right side of the neck On examinn 
tion temperature was 100 4* and pulse 110 The right cheek was swollen and showed a 
carbuncle in its center, with a deep scratch 1^ cm above it, but bearing no relation to it 
The lesion had a black dry center All the cervical glands were enlarged on the right Tlic ho> 
had received diphtheria to\in antitoxin in 19‘*8 

On December 25 the patient was well the ulcer lad completely healed anl the aden 
opathj disappeared tliree days after discharge from the hospital 
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Table V 
Case 5 


date time serum route reaction neoarsph. remarks 

11/2/33 7 :00 P.M. 750 c.c. Intraven. Severe chill 

T. 100° 
Y'omiting 

0.9 gm. Blood culture sterile 

11/3/33 

0.9 gm. Swelling less marked. 

Ulcer enlarged. On its 
upper edge appeared a 
semilunar ring of tense 
dark vesicles 

11/4/33 

W.B.C., 9,000. Edema dis- 
appeared. Ulcer 
spreading 

ll/(5/o3 3:30 P.M. 100 c.c. Intramusc. T. 100° Local 

pain 

Fluid from a blister 
showed a sparsity of 
cells, half of which 
were polys 

11/8/33 9:00 P.M. 100 c.c. Intramusc. T. 100° 

Occipital headache. Nu- 
chal pain. No skin re- 
action. Joints and re- 
flexes normal. Serum 
sickness? Meningitis? 
Smear negative for an- 
thrax 

11/9/33 

Pruritus. Jlacular rash 
lasting 48 hours. Ul- 
cer dry. Smear nega- 
tive for anthrax 

Table VI 


Case C 


DATE TIME SERUM ROUTE REACTION" 

REMARKS 

12/12/33 9:30 r.M. 750 c.e. Intraven. Slight chill 

T. 100.2° 

Blood culture sterile 

l‘V13/33 3:30 P.M. 250 c.c. Intraven. Slight chill 

T. 102° 

Swelling unchanged. Lesion en- 
larging. Glands arc the same. 
1V.B.C., 11,000. Polys, 85 per 
cent. Urine shows cloud of al- 
bumin 

12/14/33 

Temperature normal. Paint erj’th- 
emn. Swelling decreased. Le- 
sion unchanged 

12/1C/33 9:00 P.M. 50 c.c. Intramusc. Slight pain 

Largo blister, the size of a nickel, 
containing clear fluid appeared 
at the lower edge of the wound 

12/17/33 

Mild serum sickness present. 
Swelling of the cheek still pres- 
ent. Blister turning black. 

Right upper neck swollen, due 
to enlarged glands 

12/21/33 

Severe serum sickness. Hives. 
Erythema. Chemosis and ede- 
ma of the lids. T. 103°. Reac- 
tion lasted 3 days. Lesion, dry, 
eschar removed. Smears taken 
on 12/19 and 12/23 negative 
for anthrax bacilli 
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Case 7. — On Feb. 2, 1934, we snw a white man, S. P., aged twenty-four, who worked in 
tlie carding room of tlie mill. He liad a lesion in the middle of the right calf the size of a 
quarter, with a dry black center, and a ring of tense flat red vesicles around it. The contour 
of the leg was obliterated by a tense and painfully tender swelling. The temperature was 
100.4°. He had had tetanus antitoxin in 1930. He had appaiently scratched his leg while 
at work. Smear and culture from the lesion weic positive for anthrax bacilli. 

On Feb. 2, 1934, at 6:00 p.m. the patient received 300 c.o. of serum intravenously, 
with no reaction. Twenty-four hours later the swelling had disappeared entirely. Tlie blood 
culture was sterile; 'VY.B.C. S,000; polys GO per cent. The lesion ran its natural course of 
peripheral vesiculation, drying of the vesielcs, shrinking of the eschar and its separation, whicli 
occurred on the tenth. On the seventh the patient developed marked scrum sickness whicli 
lasted four days. lie was discharged from the hospital on Februaiy thirteenth, and he returned 
to work on March 5, 1934. 

Case S. — A. K., a white female, forty-three years of age, had quit work in the weaving 
department of the mill, where she carried hair-bobbins, on Feb. 3, 1934. At a site of a scratch 
on the face, she developed a sore and a swelling which she treated herself without success. 
On February 7 we saw her at her home. She was found in the kitchen, her face bandaged 
in rags, and the examination uas made under threat of calling tlie police. Tlie left face was 
badly swollen, from tlie lower orbital ridge to the cervical crease below the jaw. In tlie center 
of the check, there iras a verj' ugly black ulcer, larger than a twenty-five cent piece. It was 
surrounded by a ring of dark vesicles and a zone of erythema. The sore was painless. The 
gland at the angle of the jaw, tlic sublingual and the submaxillaiy nodes on the left side were 
swollen, hard, tender, and easily outlined. There was no cervical adenopathy. On admission 
to the Chester Hospital, tlie temperature was 99.4° and pulse 90. 

Table VH 


Case S 


DAT?: 

TIME SERUM 

ROUTE 

REACTIOX 

RE^fAHKR 

2/ 7/34 

7:00 I’.M. 300 c.c. 

Intnivon, 

Slight dull 
Fever 103° 
Pulse 130 

Malaise. Lesion larger, blister.s 
oozing freely. Edema spread- 
ing around the jnw. Blood 
culture sterile. W.B.C., 8,.'>00. 
Polys, 6S per cent 

2/ S/.34 

11 :00 A.M. 300 c.c. 

lut raven. 

Slight chill- 
I’cvcr 103.2° 

' Pulse IIG 

Temperature normal overnight. 
Edema spreading 

2/ 9/34 

10:30 A.Jl. 500 c.c. 

Intr.aven. 

Ho reaction 

Temperature before injection 
103°. Edema more marked. 
Lower lid swollen. Hasal out- 
line distorted. Glands tender 

2/10/34 




Within 4 hours of the last injec- 
tion edema decreased consider- 
ably, temperature and pulse re- 
turned to normal. Glands re- 
mained tlie same. Ugly black 
ulcer, larger than a lialf dol- 
lar. Peripheral blisters open, 
leaving a bright red edge 
around the lesion. Smear 

shows Slaphylococcns nlhii.s- 

2/11/34 

3:30 F.w. 100 c.c. 

Intramusc. 

Ho reaction 

Edema completely gone. Glands 
ileercasing in size, tliough still 
palpable. Hon painful 


On the thirteenth, tlie temperature went up to 100°, and skin manifestations of mild serum 
sickness appeared. Tiie lesion was smaller, and the eschar was softening. Smear and culture 
sViA\ &Vo\s'et\ occasional anthrax bacillus, nic iiives and erj’thema lasted thirty six lOur.. 
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On. the Sixteenth, the eschar nas iemo\eil lenMng an infected ulcer Two dajs later the 
patient ivas discharged from the hospital Slio had heen very uncooperative during her 
entire sickness, and a religious psychosis winch was present before she contracted antlirax, 
made treatment icrj difficult The glmds had completely disappeared and the wound 



Fig 11— Case 8 Taken on daj of admission to the hospital Note the marked edema of 
the entile left cheek end jaw 



Fig 12 — Ca«?e 8 Taken after treatment Note the shrunken eschar with dr> edge where 
\eslcles were present Observe total disappearance of edema 


was in the process of healing when she left the hospital on the eighteenth "Wc nG^e^ saw her 
thereafter, hut the husband reported that she was perfectlj well and that her wound hail 
healed m about two weeks 
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Case 9. — A. W., a white male, forty-eight years old, working in the card room, on Jan. 
22, 1935, struck the right side of Ms face above the zygoma, with the loose end of a steel 
band, when he attempted to cut it, to open a compressed bale of hair. The scratch was im- 
mediately and thoroughly cauterized with pure phenol and painted with iodine. He continued 
to work, the wound being tightly covered with a sterile dressing. On Jan. 26, 1935, whilo 
at home in Camden, N. J., the face became swollen and a sore that turned black in twenty-four 
hours appeared at the site of the scratch. The patient did not report to my office until 
January 30, when the typical late lesion (eschar and vesicles) of cutaneous anthrax, plus 
extensive edema of the right side of the face with obliteration of the submaxillary space, were 
found. The submaxillary node was large, hard, and very tender, but the upper cervical nodes 
on the right were pealike. He was admitted to the Chester Hospital with a temperature of 
99.6' and a pulse of 80. 

On February 4, anthrax bacilli were recovered from the lesion. But two days later, smear 
and culture proved to be negative. On the fifth, the eschar had spread to the peripheral 
vesicles and a large swelling, the size of a small orange, was found behind the angle of the 
jaw. It was due to a lymph node. Temperature 99.4°. On the sixth, temperature 101*, 



FIb. is. — C ase 5. Taken on day ot admission to hospital. Note extensive edema present. 

pruritus and crops of liivcs and erythema appeared, lasting forty-eight hours. The febrile 
reaction lasted for over a week. Although there was a diffuse, small adenopathy due to serum 
sickness, the right upper neck was tensely swollen because of largo nodes. On the ninth, tlie 
cscliar was removed, leaving an ulcer, the size of a nickel, with an infected base. On tlic 
fifteenth, tlio temperature dropped from 102° to normal. The nodes at angle and below the 
jaw were the size of walnuts, and firm to the touch. A pebblo-like node was felt in front of 
the auditory meatus. All other nodes disappeared. Patient was sent home the next day. The 
submaxillary nodes decreased in size very slowly and wore palpable for over two weeks. The 
ulcer gradually healed, leaving a very small scar. 

Case 10.— A. S., a white male, nineteen years old, who worked in the basement of tlio 
carding room (no other case had occurred there), was seen in my office, on Feb. 7, 1935. A 
small dry, yellowish, pealike papule, located in the center of a very bright erythematous area, 
the size of a quarter, was found on the right upper neck. Tliere was neither edema nor 
cervical adenopathy. He complained of malaise and anorexia. The temperature was 100 and 
the pulse was 96. A smear obtained by rubbing an applicator, moistened with normal snlmc, 
against the papule, confirmed the diagnosis of anthrax. 
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On February 11, pruntua and urticaria appeared Temperature naa normal On the 
fourteentii, there nas ii arked serum aicknraa Ttmperaturc rose to 102 101”, lasting lour days 
Patient also complained of migratory yi int p uns On the eigliteentU, patient iias normal 
Moat of (ho eschar n ns rcmoied Icaiing in inflated ulcer There nas no idenopatlij Patient 
nas discharged on the twenty second Uhir healed in tiro weeks 

Tinij VIII 


Casa. 9 


DATE 

TIME 

SERUM 

HOlTfc. 

RFM'TIOM 

REM \RKS 

3/30/35 

4 45 M 

500 c c 

Ininu n 

\(»Bt 

Pyc anti sJvin tests to horse serum, neg 
blood culture, neg Smear and cul 
tuie from lesion, positiie for nnthrax 

I/31/J5 

10 15 A M 

500 c i 

InfrH\ 11 

\ me 

W B C , S,730 P0I3 s, 65 per cent T ice 
more edematous, uitli pirtial closure 
of cjc Suelhng behind nnd belou 
ear Tenderness over submaxjJhn 
node disappeared G hr after first 
injection, “ize unchanged Lesion 

'prcadijjg 

3/33/35 

8 00 PM 




\esiclc3 open Swelling of face almost 
cntirelj gone Ljmph nodes showed 
no change 




Table IX 






C\sc 10 


DATE 

TIME 

SERUM 

BOLT! 

REvmOS RLMVRKS 

2/ T/33 

3 30 P w 

200 ec 

intn\cn 

None 

Lje and skiii tests, neg tor horse 
scrum 

2/ S/35 

10 30 A M 

300 cc 

Jntr i\cn 

slight chill 0 00 \ M T 101“ Lesion lurgcr 
T 103* Erjtlieuntous bisc is gone, but 

the center of the papule la turn 
mg bhek, with peripheral nag 
of lino, flit ^cs^cle8 Large area 
of teafler edema Ins dci eloped 
nrounO the lesjon Upper an 
tcrioi cervical nodes palpable 

2/ 8/35 

6 00 p M 




Tenderness over edematous area 
gone Swelling decreasing 

2/10/35 





bdtma disappeared eiitirel) Smear 
nnd culture, negative for an 
thras 

2/12/35 





W B C , 0,500 Poljrs 84 per cent 


coaniENT 

The last two cases occurred within two necks of eirli other, in diilerenl parts of the same 
building, a year after Case 8 had dorclopcd During tins nnlhrai free period, no changes 
were made in the ran in Uerinl imploycfl, or in the processing to which it was aubyected The 
question arose, as to whether wo were dealing with n recurrence uf the old inteclion, or whether 
a new shipment of hair winch had yiist nrriicd at the imll iins responsible for (he fresh out 
break. Teats similar to those described in the early port of this report, were made on samples 
of hair, obtained (1) from the center of a new bale, (2) from the surface of a new bale, (3) 
from n bale already opened and m the process of being curded, nnd (4) from sweepings of 
the storeroom floor, which contained dust ns well ns hair The results were ns follows (I) 
Positne for nnthrai Three out of sia guinea pigs died (2) J.'egatiTO for antiwar (8) 
Negative for nnlhrav (4) Posiliie for awllirni Two out of sir guinea pigs died 
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These tests tvould indicate tliat in all prohability the new outbreak of anthrax was 
caused by a recently imported lot of hair, which was contaminated. 

It is of interest to note that in Case 9, thorough cauterization of the wound with pure 
phenol, immediately after the workingman was Injured, did not kill the anthrax bacilli, al- 
though it may account for the rather long incubation period present. In Case 10 (which was 
seen very early, in the papule stage), the administration of 200 c.c. of serum intravenously 
did not prevent the occurrence of local edema and regional adenopathy. However, the latter 
was controlled by further administration of 30C c.c. of serum, indicating that a certain optimum 
dose is required in each individual case. 


DISCUSSION 

Antiantlirax serum (human), manufactured by the Mulford Laboratories, 
Sharp and Dohme, tvas used in the treatment of all these cases. After the 
unfortunate experience tvith Case 1, tve discontinued the use of seium locally, 
and depended entirely upon the intravenous route of administration. Occa- 
sionally, late in the disease, iviien slow absorption of the serum was desired, 
llie inlramuseular route was emplo 3 'ed. Large quantities of serum were given 
slowlj' hj' the gravity method. The average total dose given in the recovered 
cases was 943.3 c.c. The smallest total dose was 300 c.c., ivhile the largest 
was 1,350 c.c. of senim. The smallest single intravenous injection was 100 c.c., 
while the largest single injection of scrum by vein was 1,000 c.c. Single doses 
of 400 to 500 c.c. of serum were used most frequentlj' in our cases. 

The anthrax infection, although localized to the skin, produces a sj^stemic 
intoxication as evidenced bj’ fever, rapid pulse, and malaise, which disappear 
under specific treatment. Our experience with these cases convinced us that 
an optimum dose of serum was necessarj’’ for each case, and that once that 
dose was given, definite results were to be expected. The temperature and 
pulse dropped sharplj’, while the edema showed a spectacular decrease and 
total disappeai’ance within a sliort period of time. This local effect of the 
serum upon the edema must depend entirely' upon the neutralization of some 
bacterial secreted factor, because neither the ox’ganisms themselves, nor tlie 
original adenopathy, showed anj' change after its administration. Thus 
anthrax bacilli were recovered from the lesions in Cases 2, 4, 8, and 9, veiy 
late in the disease, when the patients seemed to be well on the road to re- 
covery. This peimstence of the organisms and the marked regional aden- 
opathy, which some observers consider as a dangerous possible source of rein- 
fection^ made ns continue our specific treatment late in the disease. This 
appears, perhaps, unnece.ssarj', in view of the fact that the glands remained 
enlarged for daj’s and even weeks after the lesion was completely healed; 
yet the patients felt perfectly well, and made an uneventful recoveiy. In 
Case 9. enough serum was given to control the edema ; the local lesion and 
the adenopathy received no further treatment, yet they underwent complete 
involution with restoration to normal. We are unable to state whether the 
glandular enlargement is due to actual invasion of the nodes bj' the anthrax 
bacilli, or wiiether tliey merely represent an inflammatory reaction to the 
products of the bacilli, which are themselves localized in the carbuncle. Serum 
does eliminate the pain which is sometimes present in the enlarged glands. 
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The course and rate of development of the caibimele, Iio\\e\ei, appeal to he 
unaffected by the adininisti ation ot serum 

Tlie antianthras serum used in these cases did, uot pioduee anj seteie 
reaction, and the seiuiu sickness ulueh it induced in some of oui patients 
uas rather mild The pieMous administration of hoise seium someuhat ag 
gravated the lattei This absence ot se'veie reaction is paiticiilailj note 
north j ni tiew of the tiemendons doses of horse serum used lntia^enous]J 
in oxu cases Because of this tindnig ue admmisteied the seium, m the 
presence of serum sickness without iiinnmg into anj difficulties 

The use of neoarspheiiamine m laiae doses, which has been ad'ocated bj 
seteral Eiuopean woikers'^ iras in oui experience of no tahie When gnen 
in addition to the seium it did not appeal to alter oi shoiten the comse of 
the disease, and its use was discontinued m our last fixe patients 

The leiieocjte response in our patients was not xerx significant It was 
normal m most of them with Jeucopcina and slight leucocxtosis m a few 
Aftei aduimistintion of seium no noteuortfaj leucocjde lesponse oecuiicd, 
hence w e feel that the modus opeiaudi of specific sei otherapx does not depend 
upon the mobilization of the white blood cells as claimed bj some’^ 

It IS lateiesting to speculate on the natuie of the piocesses of lecoxeij 
in those infected with authiax and on the possible imnuimtx eonfeiied b> 
an attack of this disease Facts b«.aiing upon this phase of the pioblem, as 
ucll as icsuits obtained duinig attempts et actixc immunization of human 
beings b\ means of mtracutamous and subcutaneous admiuistiation of an 
anthiax antigen will be reported in a sepaiate communication 

It is obxious that treatment of the wouuds, cien when done early, is of 
no xalue m the pievention of anthra\ The hope for pjophjla\is lies m the 
eiifoicement of stiict laws goxeining the impoitation of hair fiom aieas 
where aiithiax is endemic, the possible disinfection of all hair at poits of 
entij umlei goxeinment eontiol as it is done in England, and the dexelop 
ment of suitable means of actnc nnmmuzation against this disease 

suatMARY 

1 Ten cases of anthrax are here reported Two patients weie tluklien, 
and one case xxas a xxoman 

2 Sexen of the patients contracted anthrax while woilcing in a mill, 
which uses imported goat han fox Us raw material The two children h\ed 
m the Milage suiioundmg the mill immediatelj behind the caiding loom 
which was the eciUci' of mfcetiou The othei ease occmicd ui a distant ’plaint 
wheie the infection was cniiied fiom the local mill, xia shipping cases or 
hail bobbins 

3 AH patients but the first one, lecoxered 

4 Aiitiautlirax seium xxas used intraxenouslj in laxge doses in the pa- 
tients who recovered 

5 Injection of the serum locally, around the antiua\ lesion, was dis- 
contimiecl after the fust case, because of the possible danperous spread of the 
infection throtigh the tissue spaces This may be bioiigbt about by the me 
cliauieal sepaiation of the tissues 
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6. Neoai-sphenamine was not found to lie of any value in the few cases 
where it was given in addition to serum. 

7. Studies to determine the source of infection, are given. Tests indicate 
that a rather virulent strain was responsible for the eases of anthrax reported. 

8. Autopsy findings are given on the one death of our series. 

I wish to express my gratitmle to Drs. John Eeichcl and J. E. Schneider, of Mulford 
Biological Labor.atories, Sharp and Dohmc, Gknoldcn, Pa,, for their hind interest and valuable 
advice given daring this studj*. 
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THE INCIDENCE OP NONDIABETIC GLYCOSURIA* 


B. Y. Glassberg, M.D., St. Louis, Mo. 


P HYSICIANS genei'cTlly recognize that a .small percentage of persons show- 
ing glucose in successive urine specimens do not have diabetes mellitus, 
that the condition is renal hei'cditary glycosuria.' Slany are cognizant of the 
existence of another type, nsnally intermittent, of glycosuria, best described 
as nondiabetic glycosuria.- Careful search of the literature disclosed a single 
statistical investigation of the sub.iect; Joslin^ states that one-sixth of the 
persons referred to him on account of glycosuria did not have diabetes. Sev- 
eral physiologic experiment.s‘ point to the existence of this type of glycosuria, 
which none tlie less seems to have been generally overlooked in clinical litera- 
ture. Isolated case reports” of pei’sons with benign glycosuria, some of them 
mistakenly treated for diabetes for years,® appear infrequently. Several clas- 
sifications' of tlie glyco.snrias have been proposed; all seem unsatisfactory for 
reasons whicli need not be discussed here.® The most satisfactory classifica- 
tion of the glycosurias would seem as follows: diabetic and nondiabetic. 

It is my purpose to present a statistical analysis of 238 persons referred 
to the Diabetic Division of the Aaron Waldheim Health Clinic during the last 
six years with a tentative diagnosis of diabetes or on account of glycosuria 

•From the Diabetic Dlvi=ior. of the Aaron Waldheim Healtli Clinic and tlie Jewish 
Hospital. 
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demonstiated in one oi several mine specimens Tlmty-tno (13 pei cent) 
had nondiabetic glycosuria Table I based on the glucose tolerance cuire® 
summarires these cases Repeat* d tolerance tests ueie used as a check on 
the diagnosis In no ease diagnosed as nondiabetic gly cosuria has it been 
necessaij lafei to make a diagnosis of diabetic glycosuria, occasional patients 
at first considered to h<ave dubefic glycosuiia ha^e later been considered 
nondiabetic 

(Asc RLPORT 

A single case repoit at\picil m m iny lespects yet ilhistiatne of the fact 
that hy^pergly cemia during the toleiduce test does not of necessity mean dia 
bates, IS gnen This thnty tear old nliite female fiist came to the ehnie m 
1928 on account of a duodenal ultei nliich has since been quiescent under 
medical management Duiing hospitalisation m 1929 a routine glucose tolei 
anee test was done In i^Iai 1030 the patient first leported to the diabetic 
dnision because of piuritis luhae theie ha\e been no other complaints sug 
gesfue of diabetes Tlie tolerant* tunes are slionn in Table I 


TtDtE I 

Tpub Blood ‘^iuoar iv Air Prr CrsT Bfeoie \nd Aitir 100 Giuvms Glucose 


DITE 


TASTING 

1 

2 

3 

4 HOURS 

BOOT 

W EIOHT 
POUNDS 

Msi, 

1029 

112 

2<>9 

IHO 

120 


130 

M^J, 

1930 

117 

2 1 


58 


192 

Juwc, 

1931 

7C 

270 


177 


121 

Oct , 

1931 

113 

J04 

1 j ( 

395 

7A 

130 

June, 

1934 

120 

2 >2 

019 

109 


140 

Dec , 

1034 

no 

9 >S 

120 

90 


132 

Oct , 

1935 

IIG 

194 

123 

ino 

80 

132 


Of 62 iinnaly^cs during this infenal 28 showed sugar in -i aiding amounts, 
34 no sugai Glyeosuiia occurred without regaid to blood sugar lei cl The 
absolute dissimilaiity of the cui\es should he noted Had this patient been 
seen foi the iiist time in June, 1931 or June, 1934, a diagnosis of diabetes 
would ha-ve been made — to be shown wioiig in December, 1934 This unusual 
case has been piesented instead of one more typical of nondiabetic gly'cosuna 
because it illustiates well a type of patient m whom I think antidiabetic 
therapy is not indicated 

DISCUSSIOK 

To discuss the mechanism of glycosuria would earn us far afield and lead 
to no useful result I” am ot the opinion that there is no relationship 
between the lei el of sugai in the blood and its appearance in the urine My 
interpretation of the toleiance cuiyc is based upon the relationship evisting 
between a noimal oi nearly normal'" fasting blood sngai loiel and the blood 
sugar le\el three hours after the ingestion of 100 gm of glucose If the latter 
IS below 100 mg per cent a diagnosis of nondiabetic giieosiina (should sugar 
appear in the uimc) may unUesitatiugh be made, if aboie 150 mg per cent, 
a diagnosis of diabetes is almost always certain (legardless of the appearance 
of sugar in the uiinc) , if the three hour blood sugar lei el is between 300 and 
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A CHEBIICAL STUDY OP THE ALUM DIPHTHERIA 
TOXOID PRECIPITATE’^' 


Edward Bu\baum, and Charles K Grebnwald, New York, N Y 


f T AVENS and Wellh^ sliowed lu 1933 that diphtlieiia toxoid precipitated 
* * bj an alum solution the piecipitate •washed once ivith saline and then 
suspended in fiesh Stiline, gaie a piodiict which in one inoculation immunized 
practically ail of the chiidien so tieated Pnoi to this Paik and Schroder'’ 
obtained results m guinea pigs and children super lor to those with ordinarj 
toxoid, hy using a toxoid containing 02 pci cent alum, partially precipitated 
aud not pniified 

A detailed study of the conditions foi prepaiing this diphtlieiia toxoid 
alum precipitate as de\eioped in this laboiatoiy, and some of the pioperties 
of the precipitate are piesented in this paper 

The diphtheiia toxoid used was made from bacto\eaP broth and fresh 
xeal bioth bj Di 0 R PoMtzkj, to whom we wish to express oui thanks 
The different lots of this material averaging about 150 htxes each were given 
a pi’eliramaij test to dotermme the conditions for precipitation that would 
jield the best obtainable pioduct since thej showed such maikedlj dnerse 
reactions upon the addition of alum This method takes into account the 
factors of temperatiiie, concentiation of alum, and inability to precipitate 
some lots of the toxoid by the addition ot alum alone until sodium chloride 
has been added A 10 pet cent solution of potassium aiummum sulphate, 
KaAlaCSO*)* 24n 0, aualjtical leagent quality, was used 

A seues of 108 test tubes, each haMug a capacity of about 8 cc, was set 
up in 9 lacks, each lack contamiiig 12 tubes in 2 lows To each tube, 5 cc 
ot the tONOid being tested were added The racks were segregated into 3 sets 
One set was heated in a water bath at Off’ C for 15 minutes and larjing 
quantities of the 10 pei cent alum solution weic added to each row of tubes 
to give a final concentration of 0 5, 1 0, 1 5, 2 0, 2 5, and 3 0 pei cent alum 
The tubes weie shaken aud heated toi an additional 15 minute peiiod Solid 
sodium chloiide was then added so that foi a given concentiation of alum m 
toxoid there would be 1, 2, 3, 4-, and 5 per cent salt, and one as a contioi 
without salt The tubes weie shakeu to dissohc the salt and bimg dowu the 
precipitate Thev weie left at looin tempeiature and read twentj four lioiiis 
latei 

The other two sets of tubes weie treated m tUe same way with the ex 
ception ol the tempeiatuie factor Thej were heated lu a water bath to 40° C 
prior to the addition of the alum and salt One set was put in the incubatoi 
at 37 5° C until the following morning, while the other was left at room 

•From the Bureau of Laboratories Department of Health 

Rccched for publication May 1 1333 

Presented at the meeting of the Amertcan CJienifeal Sacictj In J<.e\s lork Clt\ Vprll 
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temperature. The amounts and appearances (granular, flocculent, etc.) of 
the precipitates and the appearances of the supernatants (clear, cloudy) were 
noted after tiventy-four hours. 

Two tables are presented giving the results of such preliminary tests, 
Table I for a toxoid prepared with baeto-veal broth, and Table II for a toxoid 
prepared ivith fresh veal broth. The "baeto-veal” toxoid gave the most 
satisfaetorj^ precipitates only on the addition of 4 per cent or 5 per cent 
sodium chloride and with 1 per cent or 1.5 per cent alum. Only in these cases 
were the supernatants clear. With the "fresh veal” toxoid (Table II) on 
the other hand, the most satisfactory precipitates were obtained with 2 per 
cent or 2.5 per cent alum and no added salt. In neither table were the 60° C. 
precipitates as satisfactoiy as those obtained at the lower temperatures. 

These two tables are typical of the results obtained with the various 
toxoid preparations. 

Fhial Test . — ^Prom the tables of the initial test, 4 or 5 tubes were chosen 
showing the greatest amount of precipitate, finely divided rather than grauu- 
iai’, having the clearest supernatant fluid. For the toxoids shown in Tables 
I and II, the preparations marked with an asterisk were selected. Using the 
same concentrations of alum, and salt or no salt as indicated, 100 e.c. portions 
of the toxoid were precipitated under the same conditions to yield sufficient 
material for quantitative tests. The suspensions were allowed to settle for 
four hours, the supernatant fluids drawn 'off and the precipitates washed with 
saline equivalent to the amount of fluid removed. The following morning the 
washings were drawn off and enough saline added to make the suspensions 
up to the original volumes of toxoid. The suspensions u'ere dissolved bj’' the 
addition of 1 per cent solid sodium citrate and warming in water-bath at 
40° C., and tested for flocculating units (Lf),'* total nitrogen by the Kjeldahl 
method, and aluminum content. 

The method for the determination of aluminum was adapted for use on 
diphtheria toxoid-alum precipitate by Clifford George Pope' and is most re- 
liable where quantities of material are tested containing 0.5 to 1.0 mg. of 
aluminum. The toxoid-alum suspension was measured out, dissolved in 5 per 
cent borax solution, and the aluminum precipitated quantitatively with 8- 
hydrox 3 ' quinoline. The aluminum-quinoline precipitate was dissolved in hot 
hydrochloric acid (1:3) and the contained aluminum estimated by titration 
with excess standard potassium bromate-bromide and back titrated with 
standard sodium thiosulphate solution as in the Koppeschaar method. 

The data given in Table III refer to the toxoid preparations for whicli 
the results of the preliminary tests were presented in Tables I and II. 

The flocculation determinations were carried out in Dr. Olga R. Povitzky’s 
division by Miss Minnie Eisner to whom thanks are due. So far as the char- 
acter of the precipitate is concerned, a finely dispersed material is most 
desirable so that a uniform mixture for injection can readily be obtained. 
For the toxoids shown in Table ID, the “veal” toxoid precipitate was well 
dispersed and slowly settling, while the "baeto-veal” toxoid precipitate was 
coarser in character and settled more rapidly. This difference was not always 
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found; that is to say the "veal” toxoid piecipitate was not always more 
satisfactory so far as dispersion and settling were coiiceined. The individual 
preparations, whether from "veal” or “bacto-veal,” varied without any ap- 
parent regularity in these propeities 

The analytical data and calculations shown in Table III require little 
elaboration The Lf per mg N senes as an index for the satisfactory con- 
version of the diphtheria toxoid into the alnm-toxoid precipitate, the greater 
the Lf and the smaller the N content per o c , piesnniably the more satisfactory 

Table m 
Final Test 


SOLUTION- tested' | LF/C C [MO K/f C | LP/MO V | MO A L/C C | MO AL/MO K |Lr/MO M 

Diphtheria TonokI Preparation No 41 (BactoVeal) 


Original to^oiO {baetovealj 

Toxoul, 1% alum, 5% KaCl at 
room temp 

Toxoid, 1% alum, 59? ^nCi m 
incubator 

ToxoiO, alum, Ti% l^CaCl 

at room temp 

Toxoid, 1.5% alum, 5% NaCl 
m incubator 

Toxoid, 1.5% alum, 5% KnCl 
at 60“ C 1 

10^ 

9.8 

98 

10.1 

10-1 

8 75 : 

4 41 

0 78 

0 80 

oeo 

0 83 

0 74 i 

2 3 

125 

12 2 

14 G i 

124 

118 i 

0 00 

0 32 

0 30 

0.24 

0 23 

0 26 1 

0 00 

0 41 

0 37 

0 35 

0 28 

033 1 

0 

31 

33 

42 

44 

34 

Diphtheria Tosoid, Expenmentei No 

23 (Veal) 



Original tosoid (veal) 

28 28 3 

(4 40) 

(6364) 

0 00 

0 00 

0 

Toxoid, 2% alum at room 







temp 

17 8 ID 

0 9C 

18 5 IDS 

0 08 

0 70 

27 

Toxoul, 25% alum at room 







temp 

1G6 19 

0 78 

21 2 24 3 

0 71 

0 91 

23 

Toxoid, 2% alum in incubator 

17 8 

1 9 . 9 . 

14 5 

0 75 

0 61 

23 

Toxoid, 2C% alum in in 







cubntor 

1G6 

0 79 

21 0 

0 74 

0 93 

22 


the materia! for immuiuanig purposes The A1 contents and the ratios given 
in the table aie of interest Prom the data given here, the most satisfactory 
conditions for processing the bulks of the toxoids shown in Tables I to III 
would be for the “veal” toxoid 2 5 per cent alum at room temperature, and 
for the “bacto-veal” toxoid 1 5 per cent alnm, 5 per cent sodium chloride, 
and room temperature 

Employing the same conditions gning the best results shown in the final 
test in any given case, tlie alum-toxoid precipitate is prepared in large gradu- 
ated bottles In general, the following piocedure is used. The toxoid is 
heated in a water-bath to 40° C , then taken out and the required amount, as 
shown by the tests, of sterile 10 per cent alum and in some eases sodium 
chloride is added The bottle is shaken until the precipitate sediments com- 
pletely. The supernatant fluid is siphoned off four horns later, replaced by 
sterile saline, and shaken This is left to settle ovcinight. The following 
morning the washings are siphoned off and enough stei-iie saline is added to 
give the original volume of toxoid used. One to ten thousand mertiiiolate is 
added as a preservative Throughout this piocedure sterile technic is used 
in the addition of sterile saline and alum and in siphoning off the supernatant 
fluids to avoid contamination. 
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As a result of studying a considerable number of toxoid materials pre- 
pared here, tbe tests necessary for determining the most satisfactory condi- 
tions for tlie preparation in bulk of the toxoid-alum precipitate have been 
simplified. Whetlier such simplification applies to preparations elservhere, can- 
not be stated at present. In general, the preliminary tests need be carried out 
only at room and at incubator temperatures for “veal” toxoids; with alum 
concentrations between 1.5 per cent and 2.5 per cent and no added sodium 
chloride ; with alum concentrations between 1.0 per cent and 2,0 per cent and 
no added sodium chloride and with 5 per cent added sodium chloride for 
“bacto-veal” toxoids. The most satisfactory precipitates obtained in these 
tests can then be used for the final tests, and the best of these last used for 
bulk preparation. 

A number of diphtheria toxoid alum precipitate preparations were analyzed. 
It would lead too far to present the detailed results. A general summary will 
therefore be given. 

Nitrogen, contents; 

Original “Veal” and “Bacto-Veal” To.xoids 
Toxoid alum precipitate, real 
Toxoid alum precipitate, bacto-real 

Aluminum contents; 

Toxoid alum precipitate, real 0.61 - 0.76 mg.Al per c.c. 

Toxoid alum precipitate, bacto-real 0.2.S - 0..^2 

In every case, the volume of the toxoid alum precipitate was the same as 
that of the original toxoid maternal. The nitrogen and aluminum contents of the 
“veal” toxoid precipitate materials averaged trvo or more times as great as 
that of the “bacto-veal” toxoid precipitate materials. Whether these rela- 
tions have any practical significance for immunizing purposes cannot be 
stated. The biologic potencies (Lf per c.c. or Lf per mg. N or Lf per mg. Al) 
naturally depend upon the original potency of the toxoid. In general terms 
the loss in the precipitation was 20 per cent to 40 per cent, independent of the 
original value. 

Only in very few instances over a period of two years was it found neces- 
sary to add salt to large lots of diphtheria toxoid to precipitate with alum. 
Some of the toxoids made of bacto-veal were the only ones which showed such 
a need for salt, because the addition of alum alone failed to yield visible re- 
sults. On the whole, the toxoids made with fresh veal gave a more uniform 
reaction to the addition of alum. After using the fresh veal toxoid for a time, 
to the exclusion of the bacto-veal, more uniform results have been obtained 
with regard to fineness of texture, lighter color, and much more uniformly 
dispersed precipitate. 

CONCLUSIONS 

As a result of the many tests on diphtheria toxoid precipitation, the fol- 
lowing conclusions may be drawn : 

1. Diphtheria toxoid made with fresh veal broth gave a better product a.s 
far as color, fineness, and uniform dispersion of the precipitate was concerned. 


4.20 - 4.50 mg.N per c.c. 
0.90 - 1.41 
0.31 - 0.62 
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2 In geneial, 2 per cent alum concentration was needed for the maximum 
precipitation of fresh \ eal toxoids, while 1 5 per cent alum concentration gave 
the maximum pieeipitation with the bacto veal 

3 If the toxoid did not pieeipitate by the addition of alum alone, the 
addition of solid sodium chloiide brought about the precipitation 

4 A better product was obtained when the toxoid was heated to 40° C 
prior to precipitation 
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THU MORPHOLOGIC SUGAR METABOLISM IN THE HUMAN 
LEUCOCYTE CULTURE*" 


Gumeb Waubacii MD, Blkun, German! 


T he moipliologic lepreacntation ot the siigat metabolism is onlj possible by 
the obsenation of the gljcogcii iiithin the cells The other products of 
caibohjdrate metabolism do not gne a specific histologic reaction Thus, a 
complete representation of the whole carbohydrate metabolism cannot be brought 
about by iiistologio methods Nctcitheless the i-epicsentation of the glycogen 
is sufficient for establishing diffeieiices of carbohydiato metabolism under dif 
fcient leseaich conditions The liistologic glycogen leaction is a "very sure one 
since Best has giien us his iieiv method 

The sugar metabolism lu teims of changes in glycogen storage m the diffei 
ent cells has been piesented by seieial authors Pfluger, especially, has given 
us a distinct description of the connection betHceu glycogen and administered 
carbohydrates But all these lesearches have been made only on the livei cells of 
the living organism The living oigauisni is subject to vei-y different influences 
which cannot he governed by us in oiii lescaiches Wo have tried, therefoie, 
to eNamine the sugai mefabohsin aecoiding to the changes in the glycogen 
deposition in the luimaii leucocyte At fiist, we wished to study the glycogen 
deposition in the noiiml leucocyte ciiltuic and then after administration of dif 
feient carbohydrates Fimlly, we have evainmed the changes of the glycogen 
metabolism aftei addition of the diffeiciit substances which govern the sugar 
metabolism, such as insulin Under these circumstances, we hoped to obtain a 
complete picture of the carboliy diate metabolism in the human Icneoey to culture 
The ohseivations have been made daily 

•From the Laboratorj for iTedical Besearch In Bcilln 
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The technical method of preparing the leucocyte cultures is described by 
us in a former work on the metabolism of the vital dj^es in the human leucocyte 
culture. The demonstration of glycogen in the culture has been effected in that 
the whole culture was covered by a fine layer of collodion after fixation with 
alcohol, so that the glycogen itself could not he dissolved in water. Tlien we 
have proceeded in the manner described by Best. 

At first, we observed the sugar metabolism of the normal human leucocyte 
culture as we find the carbohydrates in the normal human plasm. Wifliout 
addition of any substances, certain glycogen deposits are alreadj' visible in the 
cultivated cells, just as they are in the normal leueoej’les of the circulating blood. 
But in our researches, we have always convinced ourselves that the leucocytes 
did not shoiv any glycogen granulations before the cultivation. As to the gly- 
cogen deposition in the normal leucocyte culture, we have found that, on the 
first two days of cultivation, a real glycogen storage is visible in the emigrating 
leucocytes. Both the macrophages and the granulocytes are now full of gly- 
cogen. But on the third day, the glycogen synthesis has been completed. In the 
next days, the cells show themselves free of glycogen. It may be concluded that, 
from that period, the blood sugar of the medium is consumed. 

Sugar assimilation by the cultivated cells is also visible after addition of 
the different carbohydrates. Under these circumstances, the glycogen storage 
may be higher or loiver in comparison with the glycogen metabolism in the nor- 
mal leucocyte culture. The administration of carbohydrate may stop cell emi- 
gration and diminish glycogen storage. 

The addition of glucose scarcely causes any glycogen deposition, there being 
only very scant amounts in the macrophages on the fifth day. Lactose does not 
effect a storage of glycogen at any time. But after addition of dextrose the 
glycogen deposition is more distinct. It makes its appearance especially in the 
macrophages but, in the last days, these cells also are free from glycogen. After 
fructose, we observe a complete absence of gljwogen assimilation, also after ad- 
dition of galactose and dextrin, while the glycogen sjmthesis is very insignifi- 
cant after starch. Even the administration of alcohol does not effect a strong 
glycogen deposition in the human leucocyte culture. The glycogen is found in 
smaller quantities than in the normal culture without any additions to the 
medium. The glycogen deposition after maltose is only visible on the third day 
of cultivation. 

On the other hand, we have found two kinds of sugar which effect very 
strong glj’cogen deposition in the cultivated cells. After administration of gly- 
cogen itself, we can establish a real and strong glycogen storage. Glycerin also 
causes a strong storage. We think that this is not a simple storage of the added 
glycogen itself. On the fourth day, we find glycogen as fine granules within the 
cells while larger gi-anules are to be seen on the fifth day of cultivation. After 
administration of glycerin, glycogen is visible very strongly until the fifth day 
of cultivation. 

Consequently, it develops from our researches that glycogen simthesis from 
the different sugars is brought about only under certain circumstances, that only 
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a iiigais aie capable of building up glj cogen Man} othei sugara do not 
cause ghcogeii sjnfhesis, oi bulk! up onij leij small quantities of gh cogen IVe 
cannot eoiielude that aftei these lattei sugais, the sugai consumption is le 
ducocl, foi there is the possilnlitj that the sugai metabolism ensues in anotliei 
Mas 

There aic different lioimoiies and iiiitatiiig substances stiongl} infiuencnig 
the sugai metabolism of the luiiig oiganism, so that an augmentation or a 
diminution of the sugai metabolism takes place We hate e\amined insulin and 
thjioMii as to their influence on sugai metabolism in the human leiicoc}te cul- 
ture, also adrenalin and toiicphiii Hclpine lepiesents a lecitliin emulsion 
ivliicli has an insulin like action upon sugai metabolism (Magatli) Finall}, ue 
have examined jeast Mhieh substance possesses a similai action and therefoie is 
emplo}ed foi the treatment of diabetes 

At fiist MO examined the influence of these nutating substances Mithoiit 
addition of anv sugai s to the medium These substances did not cause aii} 
ghcogen sjiithesis in the cultivated tells The gl}cogeii stoiage was less pio 
iiouneed than uiidoi completeh noimal influences Onl} undei insulin and 
foneplnn could wc find a leal ghcogen stoiage on the second da} But on the 
folloMiiig da}, these storages had eomplelclj disappeared 

When to the hiimnii leuooe} te cultures we added sugars together Mith these 
lioimoue'', the leactions nerc of aiiothei eharactpi We have ahead} mentioned 
that the administration ot glucose diminishes the gl} cogen stoiage in tlie loiieo- 
cvtc culture Nom, undci the influence of insulin, vei} distinct stoiage of glv- 
cogen becomes evident Holpiiie caused a moie piononnccd ghcogen stoiage 
Mitliin these cells Esiieciall} the maerophages slion these metabolic pioduets, 
but storage poisists onl} until the thud da} The other stimulating substances 
do not cause anv gl}eogen storage m the cultivated leucoovtes aftei addition of 
glucose Itself 

Aftei the isolated adnunistiation of lactose, no ghcogen stoiage is evident 
After addition of the different stimulating substances, no change in the micro 
scopic sugai metabolism was observed Only heated insulin and }east extiact 
cause the production of vei} fine ghcogen granules foi a few davs Doxtiose 
has effected veiv distinct ghcogen deposition after its addition to the medium 
But nndei simultaneous action of iiisuhii, ghcogen storage becomes veiv stioiig 
In the first dav, ghcogen deposition appeal's espeeialh in the maciopliagos, 
where the nucleus mav be completeh eovcied bv that substance On the third 
dav, deposition is evident onh as fine gianiilation Aftenvaid, no moic glv- 
cogen deposition is evident A vei} lemaikablc fact ni these rcsc.iiches is the 
augmentation ot gl}cogcii deposition in the cultivated cells aftei hclpine Our 
othei stimuhlmg substances have not caused a complete disapticaiaiice of gl.v- 
rogen stoiage riuctose docs not effect anv storage I'lidei the iiifliicnee of 
insulin, a vci} strong ghcogen deposition is evident, espeeialh on the third 
dav Sometimes a dejiosit in the maciophages is visible afici addition of liclpiiie, 
but not in such a degree as alter insulin Aftei tlnioMii, a verv distinct glv- 
cogen deposition is evident in the maerophages onh on the Hi's! di} of cultiva- 



]66 


THE JOURXAE OP EiVBORATORY AXD CLIXICAb MEDICINE 


tion. j\Ialtose effected glycogen storage only on the third da.r. Under the action 
of most of our stimulating substances, these depositions could not be observed 
at all. Only under the influence of insulin and of adrenalin small depositions 
are eindent in the macrophages. 

Glycogen deposition under the influence of the glycogen itself is very strong 
as already mentioned. After addition of the other substances, we can obsen'e 
a distinct diminution of glycogen deposition in nearly all eases. That fact is 
especially pronounced after addition of insulin and of helpine although these 
substances usually increase glycogen storages in the cells. Under the influence 
of glyeogmi, the strongest glycogen deposits ivere caused by simultaneous ad- 
ministration of thyroxin. Throughout nearly the whole time of cultivation, a 
very fine glycogen granulation ivas evident in the macrophages and in the granu- 
locytes. After yeast and after adrenalin, no glycogen deposits ivere evident at all. 

After addition of glycerin, deposition also ivas very strong, especially in 
the first five days. Under addition of insulin, the glycogen deposition is of the 
same ehai'aeter in the first days, the emigrating leucocytes showing a very hear'j’^ 
glycogen granulation. After helpine, storage is very unimportant and only 
visible for some short, periods. The same results have been observed after 
thyroxin. Glycogen storage after yeast extract and after tonephin is only 
insignificant. Adrenalin does not effect any glycogen synthesis in these culti- 
vated cells. After addition of alcohol, storage was very small in the cells. Only 
in the first days, glycogen granules were visible. After insulin, we did not find 
any glycogen storage in these cells during the wliole time of cultivation. Adrena- 
lin and tonephin did not effect glycogen storage in these cells. But very distinct 
glycogen granules were emdent after helpine. Storages were more extensive 
than after insulin. The macrophages were as full of glycogen granules as the 
granulocjffes in the first days. But afterward a complete disappearance of the 
glycogen deposition took place. 

After simultaneous administration of insulin and galactose, glycogen stor- 
age increased strongly in all the periods. But from the sixth day, a complete 
disappearance was evident. Sjmthesis after helpine is very insignificant; it is 
a little stronger after thyroxin -where especially the polsmuclcar leucocytes show 
veiy distinct glycogen depositions on the first and on the fifth days. Storage 
is insignificant after tonephin, adrenalin, and yeast extract. 

Dextrine administration was not accompanied by glycogen deposition in the 
human leucocyte culture. Under the simultaneous influence of our hormones, 
glycogen metabolism did not change. Only under the influence of insulin could 
we observe some glycogen granulations in the granulocytes on the fii-st day, 
while the other cells of the same culture were free; but in the following days 
we could not find any glycogen. 

After administration of starch we could normally observe distinct glycogen 
granules within the macrophages on the third day. Under the simultaneous 
influence of our hormones ive could not see such a reaction. Glycogen deposi- 
tion was of a very strong character after insulin, especially in the macrophages. 
Sometimes storage was of so great an intensity as to cover all the other cell 
structures. After helpine complete absence of glycogen was evident. The same 
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micioscopic findings weie picscnt foi Neast toncplun, and adienalm, but tiij 
roNin effected a real gljeosen storage m the macrophages and m the granulo 
cytes during the nhole eultnation time 

So ne ean leeognize in these reseaiehes that theie is no umfoim action of 
the stimulating substiiices upon the metabolism of the diffeient sugais After 
insiilin, lie ohseiied an augmentation of the gheogen storage onh after addi 
tion of sugais such as glucose, dextrose fructose, galactose, ivhile, aftei addi 
tion of other sugars, an augmentated gheogen smthesis is neiei obseived As 
to the action of insulin, this is not neecssaiih contiadictoiv to its etfeet in the 
living oiganism, because lie have applied onh small doses of insulin under these 
circumstanees On the othei hand moiphologic insulin metabolism has been 
observed onlj m the bvei cells of the whole organism It is said that helpine 
shows an insulin like action In our reseai dies on the human Icucocv te culture 
we established gheogen svnthcsis with helpnic, sometimes more pionounced than 
that caused bv insulin This is cspccialh noticeable aftei administration of 
glucose and of alcohol As to the other sugais gheogen sjuithesis maj be sup 
piessed completeh bj helpmc Yeast is said to also show an insulin like action, 
diminishing the blood sugar iii the liv mg organism In oui researches, w o ob 
seived that gljcogcn stoiage lu the human lencocjle culture did not increase 
aftei jeast Onh m our series with lactose a tiausitorv gljcogen stotage took 
place within the gianulocjtes 

Theic IS a diminution of gheogen deposition in the livei cells aftei admiius 
tiation of tliviONin to the living organism In the cultures tlioie was an m 
crease in gheogen after simultaneous administration of glucose although this 
sjnthesis appeared in the last pciiods of cultivation An unimportant storage 
took place aftei thviONin and the sugars ghcerin, fiuetosc, galactose, and 
alcohol Sometimes gheogen svnthesis nndei tlivioxin suipassod the storage 
after insulin Gljeogen stoiage is cspccialh strong after addition of gljcogen 
Itself to thjioNin The same icsults were to be found after starch 

■V\’'e must answer the question if the absence of gheogen in the cultivated 
cells IS to be icgarded as a sign of an absent caihohjdiate sjaithesis We maj 
think that a lack of gljcogen icvcals a verv stioiig digestion of the carhohj drates, 
but other metabolic products mav develop which arc not visible bj microscopic 
methods Ceitainh, a negative finding as to the gljeogen deposition ean onlj be 
regal ded as a negative finding for itself 

Neveitheless we fool that we have pointed out a new wav foi the stiidj of 
carbohvdiate metabolism Prom these lescaichcs it results tint the micioscopic 
method leveals ,a gieat mam new facts legaiding the metabolism of the cells 
Thcrcfoic, the micioscopic method should be emploved much moio in the studv 
of the metabolism of the organism 

CONCLUSIONS 

The sugai metabolism of the human Icucocvte cultuie mav be studied bj 
the moiphologic obseivation of gheogen stoiage in the cultivated cells 

We have demonstiated that gheogen svnthesis fiom the diffcient sugais 
vanes greath Wo obsened strongest gheogen storage aftei administration of 
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glyceria and of glj'cogen itself. Insulin can he regarded as a glyeogeaetic sub- 
stance in the human leucocyte culture only after simultaneous addition of cer- 
tain sugars. Otherwise a diminution or no change of the glycogen deposit took 
place. Anotlier substance of a certain glyeogenetic activity was a lecithin emul- 
sion, called helpine. 
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NEUPELD REACTION IN CERTAIN CASES OF PNEUMOCOCCIC 

SEPTICEMIA^ 


Sara A. Scudder, A.B., New York, N. Y. 


T he blood culture in some cases of pneumonia appears to offer the only 
medium of rapid determination of type. Random cases of infection which 
have entered tliis hospital for obseivation during the past two years have 
proved to bo respiratory pneumoeoccic infection of atypical clinical course 
whicli could not he typed in tlie usual manner by means of sputum because in 
some expectoration was absent. Blood cultures, however, were positive for 
organisms of tlie streptococcal-pneumococcal groups within eighteen hours. 

Diffuse growth of the organisms occurred in initial broth culture of tlie 
blood, yet attempts to determine type by means of bile solubility, macroscopic 
agglutination, or precipitin tests failed. E.xlnbition of failure of tlie tests 
was evidenced when the tulies were placed in water-bath and opaque yellowing 
precipitates settled out in a few minutes. These precipitates of nonspecific 
unlmown identity interfered, and this interference arose apparently from the 
patient's blood stream constituents. They suggested heavy colloidal suspen- 
sions being thromi out of the dispersed state. Tlie difficulty was eliminated 
bj' preparation of initial saline suspensions from centrifugalized sediment of 
the initial supernatant blood broth culture. Bile solubility and Neufeld tests 
were made from the saline snspen.sions. Neufeld tests wore satisfactory in 
each instance, 100 per cent of the pneumococci showing encapsulation in specific 
serums. Mouse inoculation tests of such cultures were unnecessary, as well as 
preparation of subcultures for purpose of elimination of the interfering sub- 
stances. 

The precipitin test of Krumwiede and Yalentiiic was performed upon 
sputums and blood eiiltiire cell sediment from many of the cases. For some 

^ ^i-om tJie Department of Patholo?}-. City Hospital, V'clfare Island. 
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unexplained reason, tliere have been few positive precipitin tests for the past 
two winter seasons. Tin’s finding has been concurrent with atypical clinical 
pneumonias. 

Preparation of saline suspension of all strcpfoeoecal-pneumococea! organisms 
isolated from blood were made for determination of type of pneumococci by 
means of bile solubility and Neufeld tests. The precipitin test of Ki-umwiede 
and Valentine was set up a.s a comparative procedure. Immune rabbit serum 
for the tests were obtained from Miss G. Cooper of the Research Laboratories 
of the Department of Health, New York City, and from Lederie Laboratories 
of New York. 


THE DOCTOR AS CONTRIBUTOR TO CIVILIZATION* 


Edward Pododskv, M.D., Brooklyn, N. Y. 


T he doctor’s contribution to the welfare of humanity in e.vtramedieal spheres 
are many and of the greatest value and interest. As e.\pIorer, as philosopher, 
as sociologist, as musician ho has contributed to the advance of progress. In 
this article we shall review some of these many-sided activities of the doctor. 

THE DOCTOR AS EXPLORER 

The earliest of great doetor-c.xplorers was Mungo Park, born in 1771. At 
fifteen years of age he was apprenticed to a surgeon, Thomas Anderson by 
name, under whom he studied for several years. He later continued his medical 
studies at Edinburgh where he obtained hi.s medical degree. In 1791 he went 
to London where ho obtained an appointment as assistant medical olEeer on 
tho ' ‘ Worcester. ” In 1792 he sailed to the East Indies, returning one year later 
with rare plants and animals from Sumatra which he prc.sented to his patron, 
Sir Joseph Banks. 

By 1795 the reputation of Jlungo Park as an c,vplorer was fully established. 
In that year he was sent by the African Association to find the course and 
termination of the Niger River. He had many adventures on that voyage of 
e.xploration. In July of that year he arrived at Fisiana, 200 miles up the 
Gambia. Six months later he started on a jouniey of adventure and discovery, 
accompanied by a negro servant and a boy. He was robbed by the natives 
through whose territory he passed. He was lucky to get away alive. For four 
months he was kept a prisoner by an Arab chief, from whom ho ultimately 
escaped. 

Mungo Park was the first extensive c.\plorcr in the mysterious continent 
of Africa. He was the first European of modem times to strike the Niger and 
his work, more than any other’s, did most to open up the dark continent to ex- 
ploration and settlement by the white man. 

The most famous of doctor c-vplorers was David Livingstone (1813-1873) 
who began life in a cotton factor}' at the age of ten. His interest in medical 
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missionary ■work asserted itself earij’’. He enlisted with, the London Jlissionary 
Society and studied medicine in London, becoming a licentiate of the Faculty 
of Physicians and Surgeons of Glasgow in 1840. 

Immediately upon graduation Livingstone sailed on the first of his three 
great trips of exploration to Africa. It was his great ambition to open up 
Africa to commerce and to abolish its slave trade evil. He wanted not only to 
show the advantages of Africa to the white man but also to better the conditions 
of the native black man. 

Dr. Livingstone died at Ilala on Lake Bangweulu in 1873. His heart was 
removed from his body by his faithful native followers and buried under a 
tree. His embalmed and dried body was then brought after a long and hard 
journey to the coast whence it was sent to England to rest forever in lYest- 
minster Abbey. 

Another notable doctor explorer was Sir JoJm Eiehardson (1787-1865) 
who at the early age of twelve was apprenticed to his uncle w'ho was a surgeon. 
Later he studied and qualified as a member of the Royal College of Surgeons 
in London. In medical practice lie was not verj- successful and for that reason 
he applied for appointment as surgeon and naturalist to the first Arctic expedi- 
tion of Sir John Franklin. He was second in command. From 1825 to 1827 
Dr. Richardson was with Franklin on his second voyage of exploration. He 
was the first scientist to make a thorough study of Arctic flora and fauna. 

THE DOCTOR AS PHILOSOPHER 

To philosophy and psychologj' the doctor has been a significant contributor. 
John Locke (1632-1704) was one of the gi-eatest of early English philosophers. 
He received his M.A. from Oxford in 1658, and he became a lecturer at that 
university in Greek and rhetoric. Later he decided to study medicine. In 
1668 he became an F.E.S. and in 1674 he received his jM.B. and practiced 
medicine for several years. He ivas an intimate friend of the great English 
clinician Thomas Sydenham and often accompanied him in his rounds. He 
wrote a Latin poem for the second edition of Sydenham’s work on fevers. 

Dr. Locke’s greatest work is entitled An Essay Concerning Humane Under- 
standing, which was published in 1690. Twenty editions of this remarkable 
work appeared by the end of the eighteenth century. It was translated into 
French, Latin, and German. Locke was recognized as the leading philosopher 
of his time. Another important book, Epistola de Tolerantia, was published in 
Latin. It Avas soon translated into other languages. Dr. Locke was one of 
the really great philosopheis of aU time. 

In Germany Rudolf Hermann Lotze (1817-1881) held a similar position. 
He Avas a graduate of the medical faculty of Leipzig, but his interests lay 
mainly in philosopliical studies in Avhich he established an eiiAiable reputation 
for himself. 

In this country the medical profession is represented by William James 
(1842-1910) Avho Avas one of the greatest psychologists of modem times. Wil- 
liam James studied medicine at Harvard from Avhich he received his M.D., but 
he ncA-er practiced his profession. He at first taught anatomy and physiolog}’ af 
his Alma Slater, but later his interests were attracted to philosophy and psychol- 
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ogr, -H-hich subjects he also taught at Hanard He bceanie the Professor of 
Ps^cholog^ in 1S85 He is the anthoi of an imposing list of len important 
boohs PnnapUs of Pstjcltologtt^ The Vanettes of Pehgious experience, Prog 
mattsm 

THE DOCTOR IS 

Among the earliest of noted English composers iias George Ethridge nho 
Ined dmiiig the sixteenth centun and who was one of the most famous local 
and instiumental musicians of his dai He was a graduate of Oxford and a 
physician of no little abiliti 

Among the eailiest compositions extant bi medical men are three songs 
b} Thomas Campion These aie dated 1596 and are m the Harleiaii JIanu 
senpts 6910 (British Jliiseumj Campion took the degiee of Doctor of Jledi 
cinc, apparenth at Cambndge and had prciioush studied foi the legal profes 
Sion He also published foiii books of A\ics which ha\c gnen him a place 
in musical biographi Ho was also a musical thconst of note, Ins Xete Wag 
of ilaktng Fouie Parts in Counteipart, bg a Vest Familvir and Infallible Rule, 
published about 1618, went through mam editions 

Twenti scars befote Campion s death the will of Sir Thomas Gicsham, es 
tabhshing a Piofessorship of Music had taken eftect Tin first fisc men to 
hold this chair were all phi-sicians 

Probabh the medical man whose name is most famihai to music loicis is 
Thomas Hanugton His Great Is the Pleasure is one of the most populai of 
musical compositions, and it has been plaied and sung m all quartets of the 
globe He was bom in 1727 at Kelston Somerset, England He had at first 
intended to studs foi the Hols Orders but later changed his mind and quahfied 
as JI D at Oxford During his college s cars he became s ers much interested 
in music 

Dr Hanngton was most successful m all his undertakings His life was 
spent chiefls m Bath where he svas a prominent phssician He also became much 
interested in civic aflairs and was first alderman and later mas or of his cits 
All Ins leisure was dcsoted to music and composition He composed much 
music duniig his lifetime, most of which became sers popular 

Another eails Dnghsh doctor composer was William Kitchener who was 
born m 1775 and who took his JI D at Glasgow rmsersity Dr Kitchener com 
posed not onlr songs but also more ambitions works He composed a musical 
drama under the name Iianhoe and an operetta ItOie Among the Roses He 
died in 1827 

By no means were the doctor musicians hmitcd to England Florent Cor 
neiUe Kist, bom at Ambeim, Holland, m 1796, studied medicine and practiced as 
a doctor at The Hague until 1825, after which he deioted himself entirely to 
music His compositions consist of vocal pieces for one and several voices, and a 
volume of variations for the flute on which he was an excellent performer 
But It IS chieilv as an organizer of mnsical societies at Delft, The Hague, and 
Utrecht and founder of the Caeeiha. which is still the most important musical 
paper m Holland, that he is Icnnvvn 
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OTHER ACTIVITIES 

The extramedical activities of physicians liave been most varied and signif- 
icant. There is scarcely a field of human endeavor which has not felt the touch 
of the doctor’s hand. Fire insurance was originated by a medical man. 
Nicholas Barbon was bom in London and studied medicine at Leyden. In 
1661 he graduated (M.D.) at Utrecht and three years later he was admitted 
to the fellowship of the College of Physicians. For a time he was a member of 
Parliament. After the Great Fire of 1666 he was one of the principal builders 
of the city of London. What he is most remembered for was that he was the 
first projector of fire insurance. 

One of the great pioneers of South Africa was William Guybon Ather- 
stone (1814-1898). It was from his researches that the great diamond mining 
activitj’^ in South Africa was initiated. In 1867 he identified the first diamond 
found at Colesburg-Kop, now Iniown as Kimberley. Dr, Atherstone examined the 
diamond with a polariscope and tested its hardness on a windowpane. The 
diamond was later sold for $4,000. The original windowpane upon which the 
diamond was tested has been framed and is still })reserved as a memento of tliat 
great occasion. In 1888 the Kimberley companies presented the pioneering 
physician with a valuable diamond as a token of appreciation for his work in 
founding a great industrj'. 

To chemistry, doctors have made some very important contributions. ' As 
space is limited only three will be referred to. Thomas Andrews was the first 
to demonstrate the true nature of ozone, proving it to be an allotropic fom of 
oxygen. Joseph Black is immortalized as the discoverer of latent heat in 1761. 
He also oi-iginated the theory of specific heat. In 1767 Dr. Black made the first 
attempt to inflate a balloon with hydrogen. 

Another notable chemist was Daniel Rutherford (1749-1819) who was born 
in Edinburgh and received his medical education from the university in that 
city. His thesis for the hl.D. degree in 1772 was significant because of the clear 
distinction he made between carbonic acid gas and nitrogen. He was also the 
first to isolate the gas nitrogen by buniing substances in an enclosed volume 
of air and absorbing the carbonic acid thus formed. 

Bj' no means are the extramedieal activities of doctors covered in this and 
the preceding articles. Nor have all the names been mentioned. To do this 
would have been a most ambitious undertaking and a most comprehensive work. 
These articles have served mei’ely to call attention to the fact that doctoi's have 
made great contributions not only to medicine but to almost every field of human 
endeavor. The extramedical contributions of the medical profession have been 
almost as important, perhaps just as important, as their purclj' medical contri- 
butions. 

7119 Nixeteekth Avenue 



HEMATOLOGIC NOMENCLATURE* 


“Teknooitje” and “Ivoroc\te ’ Sucoested in Eaiendation or the 
Deswnations “Juvenile ’ and “STis” in the Schilling HENioaiiAM 


Aktiidb Pakneb IlmHBNS MD Washington D G 


' I 'HE lahditj and piactical iioith of ScliiHinEiV " eontiibiitioii to the 
■* clmita! studi of infections and intoNitatioiis are being constantl} more 
nideh lecognized Simplieiti is often mentioned as one of the points in its 
far 01 jnst as complexiti mat hate caused neglect of its jnedcccssoi the 
Aineth'’ count Much moie impoitant liottetei are difteieiices of interpreta 
tion based upon the legeiieiatite and degeneiatite influences letealed b\ the 
appearance and mimbei of the ontogenetic tt pes ot iieutrophiles eiiunieiated 
Arneth giouped his thiee joung cells (M W T) -ind separated the taiious 
mature neutiopliilcs m aceoidaiite tilth then inicleai stnietme Schilling on 
the othei hand separated Aiiieth’s thiee jomig ttpes tilth minor differences 
111 oleatage and giouped the poljmoiplionueleai neiitroplnles thus he had 
the basis foi an analysis of the mfliieiices ninth alter not oiilt the detelop 
ment but also the pioduetion of the giaimlocttcs 

The setetal attempts that hate been made to i educe the time consumed 
in making complete Schilhiig bcmogiams hate not been ipiite successful, be 
cause taluable infoimitioii has been sacrificed to site a negligible amount of 
tmic All cells present nnist be counted and ant abiioiinalit} of appeal anee 
noted, nhethei the talh is put dottn lu one colimiii moie oi less enii make 
little ditfereiice In ant laboiaton the blood specimens in ttliicb theie is a 
marked “shift to the left’’ mil usimll} be e\ceptioiial , ttben such do occui 
the information gamed bt earefnl studj is noitli more to the elmician than 
It costs in extra time This point (ot the lelatite negligibilitj of the time 
factor) receites emphasis fiom the ttork ot those ttlio are restudting intcn 
sitely the cytoplasmic clniiges in the gramiloctdcs ' * That anj consolidation 
ot the three joung forms of Aincth (M W T) oi of Schilling (mjeloejte, 
lutenile, stab) maj reduce the talue of the count dispioportionatelj is made 
clear ht Pmej ” If fnrthei etidencc is needed to suppoit this statement it 
IS furnished amply hj stiidt of the figures in the fiist thiee columns iiiidei 
Class I, of Arneth’s original piotocols {although onlt the gianiiloc>tes are 
counted) mtli then lespectite ease histories Schilling’s omi ttork is still 
more oontincing, of course Appieeiatite notation might also be made lieie 
of the recent papei bj Ciocker and Valentine*” 

Hotteter, there is a point in connection ttitli the Schilling liemograni 
tthich demands emendation This is the matter of nomenelaturo The Ian 
guage of hematolngj has othermsc rcniaraed remailcablt free from the taint 
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of medical slang. In the past, writers have not hesitated to apply accurately 
descriptive terms, of Greek derivation, to the blood cells as shown bj’’ the 
current use of such words as "poikilocytosis" and “anisocytosis.” 

Even though the Avords “juA’enile” (.iugendlich) and “stab” have been 
in use since 1912,^ Avhen the tir.st edition of Schilling’s ivork was published 
in Germany, and especially since 1929 Avhen Gradwohrs= translation of the 
seventh and eighth revised edition was published in this country, they cannot 
be considered as anj^thing but a part of the convenient and careless argot 
of the laboratory. Purthei'more, they have by no means found general 
acceptance. 

Whether or not there is universal agreement as to the technic, significance 
and limitations of the Schilling differential count, or AvhateA’er modification 
of it the future may bring about, the morphologic types called by Schilling 
“juvenile” and “stab” represent significant developmental stages in matura- 
tion between the myelocyte and the polymorphonuclear leucocyte. As such 
they deserve designations in conformity ivith the nomenclature of biology, 
designations, which, strange to saj', they have never received. 

In seeking suitable names Ave haA’e no fixed precedent as to the impor 
tant characteristic of a blood corpuscle AA'hieh shall be represented. The Avords 
mjmloblast and myeloejde refer to the place of origin of these cells, Avith 
“blast” and “cyte” designating their respective ages or state of maturation. 
“PoljTnorphonuclear” describes the most striking and characteristic appear- 
ance of this mature leucoejde, AA-hiIe “neutrophilic” (heterophilic),” “eosino- 
philic,” and “basophilic” refer to chemical reactions of cytoplasmic granules 
in the respective formed elements of the blood. 

So far as their significance in clinical pathology is concerned the impor- 
tant chai’acteristic of the “juvenile” and “stab” cells is their developmental 
age. The younger of the tAvo, the “ juA'enile” of Schilling, in its age relation- 
ships is like the Greek Avord tckvov: that AA’hieh is born, a child; the some- 
AA’hat older cell, but still immature in the form and shape of its nucleus, the 
“stab nuclear” of Schilling, seems to correspond in relative age AA'ith the 
Greek xopo^: a boy, a lad, up to the military age. 

The adoption of the folloAA’ing into the nomenclature of hematology is 
therefore recommended : 

Teknocyte (tckvov - f- kvto^) , the young granulocyte, rarely found in the 
circulating blood in health (0 — 1 per cent), AA’hieh folloAvs ontogeneticallj’ 
immediatelj' after the myelocyte. It is someAA’hat larger than the mature 
cell; its protoplasm is like that of the older granulocyte; the nucleus varies 
in form from sausage shape nearly to bean shape. The chromatin does not 
stain quite so deeply as that of the mature cell but it is distinctly subdivided 
into fields, AA-ith definite nuclear bodies in the end bulbs (circumscribed 
chromatic nucleoli). It is identical AA’ith the Schilling “juA’enile neutrophilic 
leucocyte.” 

Korocyte (xopo? -t- kiVo?) , the youngest granulocyte found regularly in 
the circulating blood in health (3-5 per cent). In ontogenetic development 
it is betAveen the teknocyte and the poljTuorphonuclear. In size it is barely 
larger than the mature granulocyte and the cytopla.sm of both is alike in 
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appeaiaiiee The nucleus is naiiouei, moie shrneled, than that of the 
teknocjte and m shape ma^ resemble the letters and figures C, U, V, S, Z, 
W, T, E, 6, 8, 3 Segmentation is uerer so neaily complete as in the poh 
morphoiiuclears, the lobes aie connected b> bands broader than a thread 
The margins are uiieren and the chromatin is gathered in luegiilai, dark 
compact masses betrreen which light apertiues appeal There are no nucleoli 
It IS identical with the Schilling ‘ stab nuclear leucocjte 

The degeneratire koiotrte (degeneiatire Stabkeiuige) is a neutiophile 
which due to degeneiatire inhibition of derelopment lias matured rritbout 
segmentation It is distnigrushcd from the normal korocj-te br cjtoplasrmc 
differences and by its nairow lit perchromatie and prkiiotic nucleus uhich 
IS sometimes eurred into bizaire shapes This cell is consideied of special 
significance nr the hemogiara Recognition of degeiieratire changes in it does 
not, horrerer, preclude obserration of sticli changes nr the other cells as hare 
been so caiefullj recorded bj Naegeld® and Gloor 

In common with the othei giannloertes tekiiocjtes and korocjtcs maj 
be neutrophilic, eosinophilic oi basophilic 

These jouiig cells uere among those deseubed and discussed by Ehihcli 
Thej rreie knorrn as transitional forms of the ‘c” grauuloojtes but no one 
had attempted an ordeilj arrangement of them prior to the rvork ol Ainetli ’ 
His great contribution to hematologj was tlie lesult of caiefiil morphologic 
studies which culminated in the “Arneth count ” This as is well known 
correlates the differential count of the raiious nucleai foims in the ciioulnt 
rng blood, ryith disease The propoitions of old and joung toims were so re 
lated to mfeotious ooiiditious that the count was of rnlue not onlj m diag 
nosis but in prognosis as well He used the term “shift to tlie left” to denote 
the increase in joung forms which he found to occur regularlj in serere 
pjogcmo infections and certain other conditions He separated the neiitro 
phiies into five classes according to the configuration of their nuclei The 
three youngest forms lie grouped togcfliei as Class I, designating the mjelo 
cyte as “M,” the jounger of the other two cells as “'W” (Zellen mit wenig 
eingebrichtetem Kerne), the older as “T” (Zellen mit ticf eingebuchtelem 
Kerne) Pappenheim” had concerned himself more with the ontogenesis of 
the blood cells than with then relationship to clinical pathologj To liim the 
group of forms included rindei Arneth 's “W” and “T” tjpes were merelj 
celts which follow the injeloejtcs m de-ielopment toward matuntj There 
fore, all the intermediate forms he called “Aiiieth cells” oi “nietam^elo- 
eytes,” (imto— aftei) He also called the ceils immediateU piecednig the 
inseloejtes in age “promjelocjtes,” (irfio— before) 

Pappenheim 's interest was purely scientific, Scliilhng’s, like Anietli’s, 
lias practical, the application of blood counts to disease Therefore Scbill 
mg agreed with Arneth m recognizing two intermediate tj-pes or two age 
forms instead of one Schilling at fiist' ” considered the “jinciiile” forms 
identical with metanijelocrtes but lafer= stated that “Thej are nearlj identi 

•The description of the teknocjte /oHot»s rfosel> that jrlvcn b> Schnilnsr* whUe UctaHs of 
the korocjte are taken lareelj from Crocker and A alcntlne « 
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cal with Pappenheiiii s iiietaniyelocytes, which, liowevev, are }iot clearly 
outlined by the author.” Study of various forms in Pappeuheim’s Atlas/® 
inclines one to agree with tliis statement, since the cells shown as metamyelo- 
eytes cover the entire range between myeloe.^de and pohnnorphonuclear. With 
regard to his “stab unclear ” SehiHing does not agree that it is identical with 
Arneth’s T; he seems to consider the younger of W’s to be true myelocytes 
and the older to be stabs. The lack of agreement between Arneth and Schil- 
ling upon these points is probably no greater than between any other two 
hematologists concerning the Schilling types. There can be no sharp, natural, 
differentiating criteria because the forms in question are developmental stages. 
There is need for cooperative Avork by a committee of interested persons to 
establish the characteristics of these two important tj-pes and eliminate as 
far as possible local diffei-enees among the accepted pattern cells of the 
A'ai'ious laboratories. 

Uncertainty as to differentiation has undoubtedly had much to do Avith 
.suggestions that the teknoeytes and koroeytes be counted together as meta- 
niyeloeytes, or by some other name. Furthermore, nearly every Avorker, 
unable to see a band or a rod in the stab ( 1) shaped lAucleus, has invented 
his own designations. Noire of the names suggested has been constructed 
in accordance irith the traditions of biologic nomenclature; a feiv of them 
are tabulated below. The upper part of the table is an adaptation of one 
ari'anged by Schilling.” 

Table I 



.ItVEr.OCVTES 

TEKXOCTTES 

KOKOerXES 

POLYMORPHO* 

NUCLEARS 

DEGENERATIVE KOROCVTES 

Schillingit 

Myelor.yten 

Jugendliche 

Stabkeraige | Segment kernige 

Degenerative Stabkernige 

■■i 


Juveniles 

Rod or Staff 
nuclears 

Segment nuclears 

[ Vegenerntivo stub or staff fonns 

Ameth;s Schilling^-* j 

1 M 

i 

•• 

w 1 

T 

Segmented 

Classes H-V 

PappenUcirais 

[MvelozN'tcn 

1 

1 

Meta myelozyten 

Polyniorpbo- 

nuclcarcn 

Cooke and PonilorJ-’'' 

- 

1 

! Class I 

Class II- 

Piney® 

i ^tyeloc^-tes 

i 

1 

SA'oung forms of 
; mctamyelo- 
i cytes 

[ Band forms of 
: nietamyelocy'tcs 

Polymorphs 

Pons and 

KrumbhaarJ« 

1 yietanirelocyles 

[ (rerj- young) 

iXonsegmentcd 
forms (young) 

Segmented forms 
(older) 

Farley, St. Clair, and 

BeisingeriA 

Myelocj'te.s 

1 XonlUamcut nuclear tA-pes 

Filament nuclear 
types 

Kolmer and 

Boerncris 


lY or young 
^ types 

B or band types 

Xeutropliilcs 

Crocker and 
Vnlentineio 

iMyelocytes 

Juveniles 

Stabs 



In the volume by Cooke and Pondei',’® as Fig. 2, is “a graphic repre- 
sentation of Ameth’s scheme taken from Gruner's JBiologi/ of the Blood Cells/’ 
This drawing is interesting because it shoAvs that, as interpreted by some 
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workers, there was no coii elation between the Arnetii t^pes and those of 
Schilling Cells considered as Class III of Arnetli would be called stabs M 
Schilling Cooke’s modification of the Ametli count is also illustrated in 
this \oIume No cell \oiuigei than a koroe%te is shown 

One of the methods suggested to simplify the Ameth count is that of 
Pons and Kiumbhtiai The^ dmde the iieiitrophiles into “ (I) metamjelo 
cytes (Aery jouug), A\ith round oi shghtlj mdeutecl nuclei, (2) uonsegmented 
forms (joung), wheie the nucleai material is connected bj bioad bands, (3) 
segmented foims (older), wheie two or moic gioups of nuclear material aie 
joined bj naiiow filaments ” Tlic ilhistiatiou show-> as Gioup 1, forms which 
would geneialh he called niyelocjtes, in Group 2, the foims pictuied are 
similai to those shown bj Pappenheim*® and called bv him “metamjelocj'tes”, 
some of them would be called bv Schilling “juiemle” and the others “stabs ” 
The reason for suggesting such a “shift’' in teiminologj is not clear 

More recentJj, Parley, St Clair, and Reisiuger^^ haAC suggested a simpli 
fieation of pre\ious methods bj dividing the pols^otphomiclear neutrophiles 
into “filament” and “nonfilainent” nucleai tjpes This is said to be based 
more directlj upon the work of Cooke and Pondei The> reprint the illus 
tiation from Cooke and Poudei which shows Cliss 1 to be composed of 
koiocjtes The te\t states lioweier, “Distinct mjelocytes or mjeloblasts 
axe to be counted as such ” 

In the Aoliime, App)oved Lahotatoty Tcchntc, prepaied undei the auspices 
of the Ameiicaii Societj of Clinical Pathologists, Kolmei and Boernei*® state, 
on p 82, “Schilling has lecommcnded a dnision oi the metarajelocjtes into 
two t>pes, namelj; (a) joung foims with lound oi slightly indented nucleus 
coirespondmg to Aineth’s H and "NV cells and (b) band forms with deeplj 
indented or bandhke nuclei which coriespond to Ainelh’s T cells (Pig 60) ” 
Aetuallj, Aineth^ used the ‘ M” as the initial lettei of the woid “mjelocAte” 
— soil JlAelocAten becleuten ' (p 17) These authors (p 82) sug 
gest *‘Y” and “B” as designations foi the Aoung gianiilocytes “Namely, 

(a) those with a slightly indented nucleus called \oung oi Y tjpes and 

(b) those with a deeph indented nucleus called band oi B tApe ” It is not 
quite certain, foi Pig 66 offers no help but it seems that this classification 
resembles Schilling’s and not that of Pons and Kiumbhaai''^ as the statement 
coiiceniiTig Schillmg’s dnision of the met mn elocAtes prepaies one to expect 

This brief icAiew is behcAcd sufficient to indicate the Ccaielessness that 
has ciept into lioimfologic nonieiiclatme and hteratuie and to cmpliasizc 
adequatolA the need foi a letmn to classic teiniinologA and an orderU'’ 
scientific language 

SUMAI\R\ 

1 The methods suggested .as substitutes for the Schilling hemogram saAC 
an insignificant amount of time at flic expense of Aahnble information 

2 The immafuie graniilocAtes cillcd bA Schilling “jUAcnile” and “stab 
nuclear” haAC iicAer receiAed designations in conformity AVith scientific 
hematologic nomenclature 
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cal witli Pappeuheim's metiunyeloc.vte.s, wliicli, liowever, are not clearly 
outlined by the author, ’ Study of various forms in Pappenheiiu’s Atlas” 
inclines one to agree Tvith this statement, since the cells shown as luetamyelo- 
eytes cover the entire range between myeloc^'te and poljnnorphonuclear. With 
regard to his stab nuclear Schilling does not agree that it is identical with 
Arueth’s T; he seems to consider the younger of W’s to be true mj-elocytes 
and the older to be stabs. The lack of agreement between Arneth and Schil- 
ling upon these points is probably no greater than between any other two 
hematologists concerning the vSeliilling types. There can be no sharp, natural, 
ditferentiating criteria because the forms in question are developmental stages. 
There is need for cooperative work by a committee of interested persons to 
establish the characteristics of these two important types and eliminate as 
far as possible local differences among the accepted pattern cells of the 
various laboratories. 

Uucertahity as to differentiation has undoubtedly had much to do with 
suggestions that the teknocytes and koroeytes be counted together as meta- 
myelocytes, or by some other name. Furthermore, nearly everj^ worker, 
unable to see a band or a rod in the stab ( !) shaped nucleus, has invented 
his own designations. None of the names suggested has been constructed 
in accordance with the traditions of biologic nomenclature j a few of them 
are tabulated below. The upper part of the table is an adaptation of one 
arranged by Schilling.” 

Table I 



MYELOCTTES 

TEKXOCYTES 

KOROCYTES 

POLTMORPIIO- 

XUCLEARS 

DEGENERATIVE KOROCYTES 

Scliillingi. n 

ilyeiozyton 

Jugendliclie 

Stabkernige | Segment kernige 

Degenerative Stabkernige 


MyclocWes 

Juveniles 

Rod or Staff 
nuclears 

vSegment nuclears 

1 Degenerative stab or staff forms 

ArnetU;3 Schillingi^ 

.M 

1 

W j 

T 

Segmented 

Classes II-V 

Pappenlicim>3 

Myelozrten 

1 Metamyelozytcn ) 

Polymorpho- 

nuclearen 

Cooke and Ponderis 

- 

- 

[Class I 

Class II-V 

Pineyf 

1 

Young forms of 
metamyelo- 
cytes 

Band forms of ! 
metamyelocs-tcs ! 

Polymorphs 

Pons and 

Krnmlihaarx- 

Aletaniyeloeytcs 

(very young) 

Nonsegment ed 
forms (young) 

Segmented forms 
(older) 

Parley, St. Clair, and 

BeisingeriJ 

ilyciocT.'tes 

Nonfilament nuclear types 

Filament nuclear 
tyiies 

Kolmer and 

Boerneris 

Jlyelocytes ? 

y or young 
types 

B or band types 

Ncutropliilcs 

Crocker and 
Talentiner® 

Myelocytes 

Juveniles 

Stabs 

Segmenters 


In the volume by Cooke and Ponder,^'’ as Fig. 2, is “a graphic repre- 
sentation of Ameth’s scheme taken from Gruner’s Biology of the Blood Cell-'!-” 
This drawing is interesting because it shows that, as interpreted by some 







































LABORATORY METHODS 


A NEW METHOD FOR THE DETERMINATION OF CUTANEOUS 
CAPILLARY BLOOD PRESSURE* 


J PERri Baumbergcr DSc and ICathleev Bibdwell 
Standpokd Unu’ERSiti Cilif 


IV AANY methods aie .n.utable loi the deteimiiiatioii of the blood pressuie 
in capiilaues The most diiect method is probabh that of Carrier and 
Bebbei g' in v, lucb a minute tube filled « ith saime connected to a manometer 
IS inserted directlj into a capillan and the entiance of blood or etit of salt 
solution at different piessiires is noted Tins method while dnect is onh 
suitable for research pui poses The method of Danzei and Hookei' is also 
excellent but requires latber elaboiate equipment (Durjee and WiighU) 
These authors obsene tluough a transpnent pressiue capsule the movements 
of corpuscles in individual capillaries The piessiue found nceessaij to stop 



the flow of corpuscles in the capillaiies is found to be verj mticli gieatei than 
the pressure that produces paling of the skin Paling of the skin is used in 
the method of voii Kries' winch consists essentiallj of weighting a glass of 
known area until the capillaries’ bed under the glass is bleached This method 
IS subject to the criticism that during the loading period the capillarj bed is 
more or less occluded and subject to stasis of the blood and in addition, the 
area of glass applied to the skm is variable due to the topographj of the sKm 
Other methods are based essential}} on tins same method and are subject to 
error due to the resistance of the cutaneous tissues to deformation 

The new method about to be described has j lelded i esults comparable to 
those of Carrier and Hehberg Such results have been obtained bj students 
as well as bj tiained investigators The rastuinient (sec Pig 1) consists of an 
arm hiuged at one end to an upright and beaiuig on the other end a small 
glass bead The arm is bent downward at right angles to cairj the bead 
In operation the glass bead (B) is applied to the skm b> a sliding weight (W) 
on the calibrated arm (1) The skm surface is moicd, as indicated bv airoirs a, 

•From th« PhysIoJogy Department of Stanford Lnt\ersU> 
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at a moderate speed -vvitli the glass ball riding over the skin. When the skin sur- 
face itself cannot be easily moved, the ball may be made to make excursions back 
and forth (6) by having the fulcrum (/) of the lever on a ratchet and pinion. 
If a ivhite flash appeal's, as the ball passes by, the iveight is moved nearer the 
fulcrum until the pink color of the skin is undisturbed by the weights. These 
white flashes are of very short duration and are not to be confused with the 
local vasomotor reaction to strong mechanical stimuli, which has a latent 
period and duration of many seconds (Kroglr’). 

The actual surface of the ball that makes contact is determined bj" noting 
the diameter of the ink spot on the bail after application to the ink-smeared 
skin. This area divided into the pres.sure, calculated by the law of levers, 
gives a value convertible into mm. Hg. 

Wl' wt. lever 

-r-^— 2— = p 

P in milhgrams 
area in st[. mm. x 0.0136 

The method avoids the danger of stasis, gives a statistical average sur- 
face that is constant as the ball passes rapidly over cutaneous areas of dif- 
ferent contour and variable deformability. The adjustment of pressure is 
convenient and accurate. 

The importance of determination of capillary blood pressure in clinical 
work may be expected to increase. Already this measurement is of impor- 
tance in urticaria, inflammation, circulatory shock, edema, etc. (Krogh°). 
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THE LIMITATIONS OP COLOKIMETRIO ANALYSES BY 

present methods* 


D L Armstrong JI D D P H , Erie, Pa , vnd M L Koter, 
Washington, D C 


tN DOING routine coloiimetiic deteiminations, the authors have been impiessed 
* bj the frequent disciepancies m leadings obtained with slight differences in 
technic The following data aie an attempt to create a moie general apprem 
tion of the inherent limitations to the accuiacj of larious loutine colorimetric 
analjses These limitations are the lesult of man} chemical factors, the most 
important of which are correlated in Table I The data piesemcd m Table I 
hate been selected fiom man} hundreds of aualjses made o\ei a peiiod of a 
jeai The test results selected from this large gioiip weie chosen because thej 
best illustrate the faetois of eiror imohcd and each lepresents an aterage lead 
mg resulting with the eon elated laetoi The figuies and notes have been ar 
langed, puiposelj not in ehionologic oidci, but lather m a sequence which tends 
to show the cumulative effect of these piomment faotois 

We might digress to explain that coloiimetric chemistiy is that science 
which deals with the quantitatne analjsis of unknown chemicals in teims of 
color reactions These coloi icaetions are dented bj a special treatment of the 
substance under analjsis with a leagent which is often terj complicated and 
which produces a color reaction whose intcnsitj tancs m relation to the quantitj 
of the substance being analj ted This method of quantitative chemical analysis, 
although in general a lelatitelj simple proeediuc foi the clinical technician, 
netertheless intoltes manj tcohnical factors (often hetond the control of the 
operator) which influence the degree of piccision of the readings These tjpes 
of analj ses eten if handled with the evtreme caie and caution of a skilled 
analj tieal chemist are not free from some criatie results The following ex 
emplarj data taken from an experimental notebook will tend to show some of 
the faetois normallj overlooked bj the routine clinical teclimcmn 

The data were obtained through the use of a new tj-pe of photo electric 
colorimeter of the authoi’s design, the advantages of which will be described be 
low With this instrument it was possible to obtain color densitj readings with 
out mteicomparison with a standard, thus making it possible to measure ae 
cmatelj the influence of such factors as treating technic, temperature, time, 
concentration of reagents etc It can be indisputahlj proved (see description 
of colonmctei) as far as these data arc concerned that the precision of the color 
dcnsitv readings of this instrument was of a much higher order of accuracy than 
the criors or peicentage differences which ate shown in the table These errors, 
therefore, are essentially the result of some criatio chemistn, which the authors 
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have attempted to correlate -ivith the major causative factors. It should he 
obvious from this table that the reaction technic alone which involves the factors 
under columns five and six may routinely introduce errors of at least 5 to 10 
per cent. 


Table I 


ACTUAL WT. 
OF 

KO. 

EQUIVALENT ^ 

COLOR DENSITY .. 

SIZE OP COXSTSICTED 

AGITATION AFTER 

SPECIMEN 


READING 

ERROR 

NECK OF FOLIN TUBE 

REDUCTION or CU 


BLOOD sugar 




200.0 mg. 

A 

190.0 

- 5.0% 

Average 

Normal routine care 

200.0 mg. 

B 

190.0 

- 5.0% 

Average 

Normal routine care 

150.0 mg. 

C 

140.0 

- 6.6% 

Average 

Normal routine care 

125.0 mg. 

D 

122.0 

- 2.4% 

Average 

Normal routine care 

100.0 mg. 

E 

91.0 

- 9.0% 

Slightty larger 

Normal routine care 

100.0 mg. 

P 

91.0 

- 9.0% 

Slightly larger 

Normal routine care 

100.0 mg. 

G 

89.5 

-10.5% 

Slightl5' larger 

Normal routine care 

100.0 mg. 

H 

87.5 

-12.5% 

Average 

Slight agitation* 

100.0 mg. 

I 

87.0 

-13.0% 

Average 

Slight agitation* 

200.0 mg. 

J 

106.0 

-17.0% 

Average 

Slightly more agitation* 

75.0 mg. 

K 

74.0 

- 1.0% 

Large 

Normal routine care 

75.0 mg. 

L 

75.0 

0.0% 

Large 

Normal routine care 

100.0 mg. 

M 

85.0 

-15.0% 

Very narrow 

Normal routine care 

50.0 mg. 

N 

46.0 

- 8.0% 

Narrow 

Normal routine care 

100.0 mg. 

0 

75.0 

-25.0% 

Narrow 

Slight agitation* 


URIC ACID 


REJIARKS 

TECHNIC 

4.00 mg. 

P 

3.1 

-22.5% 

Beagent of Polin’s modi- 

Polin ’s normal routine 

4.00 rag. 

Q 

3.0 

-10.0% 

fled method. (About 1 

for this method 

4.80 mg. 

B 

4.2 

-12.0% 

year old) 


6.40 mg. 

s 

5.3 

-17.2% 



8.00 rag. 

T 

0.6 

-17.5% 






5)79.2 






15.87o 

is the average correction 






to be applied to all 






readings in this group 



UREA 

NITROGEN 


remarks 

TECHNIC 

15.00 mg. 

u 

14.5 

- 3.3% 

Fresh Nessler’s reagent 

Standard routine 

20.00 mg. 

V 

18.0 

-10.0% 

prepared from old mer- 

throughout 

40.00 mg. 

yv 

37.0 

- 7.5% 

curie iodide stock sol. 


40.00 mg. 

X 

35.0 

-12.5% 



60.00 mg. 

Y 

58.0 

- 3.3% 



60.00 mg. 

Z 

57.0 

- 5.0% 



80.00 mg. 

AA 

71.0 

-11.2% 



100.00 mg. 

AB 

83.0 

-17.0% 



120.00 mg. 

AC 

95.0 

-21.0% 






9)90.8 






10.1% 

is the average correction 






for this group 



•AU cases of deliberate agitation were tor a period not longer than two seconds. 


The present reading technic, by means of the “Duboscq” tj-pe® of colorim- 
eter, is supposed to eliminate such variations in readings as are shomr in the 
table, through simultaneous treatment of a standard with the unknown. Un- 
fortunately, however, these errors are pi’obably only rarcl}' eliminated by running 

-• . '^he "Duboscq" tvpe colorimeter optically compares the unknown solution with a 
standard, which has been similarly treated chemically. 
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a coiitiol simultaneoiislj Mith the unknoiMi masmueh as certain factors aie not 
routinelj so exactlj the same as it is supposed Tlie data piesentcd nill confirm 
this contention Poi instance, in a blood sngai analjsis, of all the tubes that 
are used (Standard and Contiol), the constricted neck in each mil loutinelj 
larj consider abh, tlierchi controlling the rate of diffusion of the phospho 
moljbdic acid mth the initial contents (sec “K,” “L,” “M,” and “N” in the 
table) Also roiitmeh one of the tubes maj he shaken slightly more than the 
other after the leduction of the eoppei, causing a iclatirclj laige error foi the 
amount of agitation, the effect of nhich is demonstrated hr leadings “H,” “I,” 
“J,” and “0 ” The maximum agitation time «as not moic than two seconds in 
anj case 

The lelatnclj laige ciiors nhicli result fiom this agitation, makes it readily 
conceirahle that suflficiont shaking mar occur routinelj, to cause consider able 
errors in readings In othei noids, if the iinknonn is distuibed moie than the 
standard, the crioi will he negatire Whcieas, if the standard is disturbed the 
more, the eiioi mil he positne Oi if both should leccirc preciselj the same 
amount of agitation, the errors (negatire and positirc) due to this one factor 
would cancel out This factor is so ciitical that the Httci ease rarelj occurs 
in routine rroik 

■\Vhoii rvo coiisidoi the uica nitrogen analrses by Ncssler, rrc see a colon 
metric test that has been classic in being both ciitical and eiratic, but nereitlio 
less valuable when its shortcomiiigs are accounted for In these annljses there 
IS often a distinctlr different reaction iiirolrcd in the unknown, rolatiro to the 
standard Poi instance, rcij small diffci cnees in the acid base equilibrium as 
are commonlj introduced in the unknown relatirc to the standaid will bring 
about a decided cloudr or impoifcct color reaction in that unknown At anj 
rate the reaction is deflniteh of a diffcicnt eliaiactcr than oeciiis in the standard 
mth which it is compared The urea nitrogen gioiip in the table rereals the 
magnitude of the erroneous natuie of the icaction of Kessler’s reagent with oven 
the C P ammonium sulphate solution that was used throughout this series 

In Polin’s modified method for the analjsis of uric acid, the age of the 
reagent is the imiioitant faetoi iffecting the specific color densitj The uric 
acid senes in the table domonstiates the diminution in specific color density to 
he expected from this factoi The 15 8 per cent represents the aieragc approxi 
mate diminution for a one i eai old reagent (All other solutions used in con- 
junction with this senes wtie fresh and standaidized ) The marked donation 
in the indindual errors fiom the asciagc (15 8 pel cent) piohablj repiesents the 
effect of uncontiollahle factors, which undoubtedh intiodiicc eiraticalh errors 
of these general magnitudes to loutine tests 

It has apparenth been the custom of clinical lahoi atones to oierlook the 
grossness of eiiors intioduccd thiough these hidden factors and profess a pre 
cision of readings of the unknomi of 1 jiei cent or better, in all these tests A1 
though one does not actualh xoucli for the accuraci of a leading, one suggests 
the precision of the leading hi the niimlici of significant figures which he wiites 
in the final result Foi instance, if he reports a normal blood sugar analjsis 
to 01 mg, he is suggesting an occrall precision within Mo per cent In view 



184 THE JOURNAL OP LABORATORY AND CLINICAL AIEDICINB 

of the foregoing data, figures to the right of the decimal point in readings of 
approximately 100 mg. or over are certainly superfluous and meaningless. In 
an}’’ ease -where a certain digit is superfluous, mathematicians have taught us 
to substitute a zero in its place, if it lies to the left of the decimal point, and 
to drop the digit entirely if it lies to the right of the point ; and retain a numeri- 
cal value for only those figures which are really significant. Certainly no more 
than three digits should ever be used to represent the results of a routine colori- 
metric test. The author believes that it is only jeopardizing incentive for re- 
search and ultimate improvement in colorimetric chemical methods to profess 
a precision ndthin 1 per cent or better in the majority of clinical colorimetric 
tests done by the present methods. 

The authors’ investigation of the degree of precision of colorimetric reac- 
tions was aided by a unique photo-electric colorimeter, which was developed after 



Fie. 1. 


a year’s research and careful study of desirable color reading devices. Fig. 1 
shows a front view of this instrument which embodies the following desirable 
features: ^ 

First, a multiple set of direct reading scales (see Fig. 3) are promded on 
a drum behind the slot in the front panel which are calibrated directly against 
many successive weighed increments of the respective chemicals. This permits 
the reading of the unknown directly in the desired units without any necessity 
of intercomparison against a standard solution. (Fig. 2 shows this mechanical 
structure.) The discussion near tlie end of this article attempts to confirm the 
desirabilitv of this altered procedure. 

Second this instrument has the ability to read a specific color density 
directly and easily within 2 per cent accuracy. There has been substantial evi- 
dence of this accuracy through periodic checks against several permanent dry 
color standards, which indicate no appreciable drift in the calibration in a year. 
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Third, the unique photo-electnc indicator circuit offers a simple means of 
controlling any possible drift in the initial calibrations after long service. 

Fourth, a set of drj* color standards of good stability incorporated in the 
unit may be used conveniently to check the calibration periodically. These color 
panels are introduced into the light path bj' means of the little button at the 
left side of the front panel labeled “Drj- Std.” (see Fig. 1) n'hieh operates a 
sliding mechanism carrjung a set of filters* 

Fifth, the electric ej’e offers an indisputablj* more precise means of measur- 
ing light intensity than tlie hiim.an eye, and in this application it could eliminate 



Fig. 2 

another one of those undesuable human elements from a routine scientific meas- 
urement. 

The fundamental analysis of the present system of the matching of colors in 
a “Duboscq” type colorimeter lesolves itself into an attempt to match the in- 
tensity of the stimuli to the brain resulting from the separate excitation of op- 
posite sides of the retina. An analogy of tiiis type of measurement is the de- 
termination of the weight of an object by holding it in an extended hand and 
attempting to adjust a standard weight in the other extended hand which will 
equal the unknown weight, by comparison of the muscle reaction of each arm 
In both the case of the retina and the extended hand, differences in such factors 
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as initial development, fatigue, etc., greatly influence the accurac}’^ of measure- 
ments undertaken with these organs. 

The authors anticipate the reluctance of chemists and technicians to aban- 
don the control or standard in these tests. The}’- agree, however, that the control 
should not be abandoned completely but suggest that with this type of color- 
imeter the control would be needed onl.v periodically for many routine tests. 
If we consider for a moment the fundamental purpose of treating a standard 
solution simultaneously with the unknown, as is the practice, we find that this 
dual chemical treatment, if it is perfectly similar to the superlative degree, 
eliminates eiToi'S in the reading of the unknomi which might otherwise be in- 
troduced through variations in treating technic, such as variations in tempera- 
ture, time, concentration or intrinsic activity of reagents, etc. However, in view 



BWWbBIbS BhhBb Baraf Vnlfimi i 


H«EM06I.0>III 


00 





'’iTFE.,. 


UWEIi MIT KOSEH 



PiB. 3. 


of the foregoing discussion of the data of Table I, it should be obvious that the 
absolute color density of both the standard and unknown solutions, when treated 
with routine (not absolute) similarity, will usually vary, irrespectively, about 
10 per cent above or beloiv the par'^ color density. Furthermore, if this variance 
is of the same sign and percentage of magnitude, in both the standard and the 
unknown, it is certainly a purely accidental coincidence, as it was shown that 
this variance does not routinely have as close a relation to the treating technic 
as is generally supposed. Obviously the control for each routine test has more 
often played the role of a necessary adjunct to the present comparison colorim- 
eters, rather than being the proverbial guardian of precision. 

Since the sign and the magnitude of the variances (from par color density) 
in the standard and unkno^vn solutions are only remotely correlated routinely, 
the authors suggest that a reading of the absolute color density of the unknomi, 

color densitv is that Jensitv which theoretically should be obtained ^^Hh perfectly 

standard chemical treatment throughout. 
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direetlj in terms of the desiied units, jiclds a lesult fullj as reliable as does the 
present routine method, and in many cases more accurate and hi leading a 
routinelj piepared standard peiiodieallj, a simple percentage coriection can he 
applied to the readings of routine analjses to compensate for deterioration of 
the reagent "With this coriection applied the results, ivhich this direct reading 
tj-pe instrument jields, are definitelj more accurate If this direct reading 
method iiere ultimately adopted, the resulting elimination of the control for 
each test of many tjpes would greath simplifi the routine cluneal ivoik in 
colorimetrj 

The authois offei then coloiimeter design as the possible adjunct to thm 
suggested modernization which tlicj believe will eientuallj be uniiersallj 
adopted foi routine clinical work 

SUMUAItV 

1 Some unrecognized orrois ni piescnt methods of colorimetiic determina 
tions hare been noted and explained 

2 A new tjpe of photo electric colorimetei has been described 

3 A modernization in eolonmetric piocedure is suggested, which offers 
simplicity and aecuracj 


IODIZED OIE* 


A Practical Method of Preparation 


Kav M Balteat, JI D , L Everett Seiler, M D , and Viboil Outhier, B S , 
Oklahoma Cm, Okla 


F or many jears iodine deuiativcs of the fattj oils have been known to chem 
ists, but the diagnostic and therapeutic value of such preparations was not 
geneiallv recognized by the medical profession until about 1921 

According to Sieaid and Forcsticr,* the first true iodized oil was prepared in 
1856, hj Personne, who introduced a small amount of the element into cod liver 
oil In 1896, Winteriiitz produced a chloro iodized sesame oil kiiovvaa as lodipin, 
though he gives Hubl" (1884) credit as the first to devise a practical and reliable 
technic for tins procedure In 1901, a good iodized oil, containing 40 per cent 
iodine hut no other halogen, was made hj Eafa> ^ Tins oil is known as lipiodol 
Dining the last fourteen years, m response to the increasing demand for 
a suitable iodized oil, numerous methods of picparation have been advocated 
In most of the pioceduies, iodine is made to combine, at the double bond, with 
unsatuiated fattv acid radicals through the intcianediate formation of lodmc 
chloride, which in turn liberates hjpoiodous acid' bj a secondarj reaction with 
watei Whethei the iodine halide is prepaied hj decomposition of iodine tii 
c’nloiidc, chlorination of iodine in solution bj means of chlorine gas'^ or aqua 
regia,‘ or with the aid of mci curie chloride,’ the resulting action upon the oil 

•Recel%cd for publication January " 
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is essentially the same. Iodine and its companion halogen are fixed at the nn- 
saturated valences of the double linkage in a ratio that is, in most cases, one to 
one. Lipiodol is supposed to be made by the action of hydx’iodic acid on poppy- 
seed oil. The reaction is undoubtedly similar to that which occurs when erucic 
acid is converted into monoiodobehenic acid.® 

Lipiodol is a very satisfactory oil for diagnostic and therapeutic purposes 
but is expensive and comparatively unstable when exposed to air and light. The 
iodized rape seed oil (eampiodol)’ is reported to deteriorate only very slowly, 
but the process of manufacture is somewhat too tedious for those physicians who 
desire to prepare their own product. Sesame oil, iodized according to the method 
of Schon and Jacobsen,'^ is said to be unaffected by aii*, even after exposure for 
long periods, and the technic is relativelj’- simple though time consuming, because 
the final product must be aerated for twenty-four liours before it is ready for use. 

We are now making an iodized oil in our own laboratory by a convenient 
and practical method in which iodine trichloride is first employed with the sub- 
sequent production of iodine inonoehloride (iodine chloride) as the intermediate 
iodizing agent. This procedure was oi-iginallj' reported in foreign literature. 
We are greatly indebted to IMajor R. L. Holt, of the Pitzsimons Army Hospital, 
Denver, Colorado, for first calling our attention to it and for many helpful sug- 
ge.stions concerning other steps in the preparation of the oil. 

TECHNIC FOR PREPARING AN IODIZED POPPY-SEED OIL 

1. Frcx>(ir(ition of Iodine Tricldoriidc. — ^Place 35 gm. of resublimcd iodine 
crystals in a large, dry test tube immersed for three-fourths its length in water 
at 15° C. Introduce the free end of a glass tube (leading from the flow meter 
of a Dakin chlorinating apparatus) clear to the bottom of the iodine container 
in such a way that the iodine crj'stals lie loosely around it. Allow the elilorine 
to flow into the iodine for twenty minutes at a “flow-meter pressure’’ not to 
exceed 45 mm. of water. The crystals are rapidly converted into a dark red 
liquid. As the reaction nears completion, the citron-yellow crystals of iodine 
trichloride ascend the walls of the test tube. At this point, ice is placed in the 
cooling bath. 

n. Decomposition of Iodine Trichloride With the Formation- of Iodine 
Chloride and- Ilypoiodous Acid. — To the iodine trichloride add 150 c.c. of dis- 
tilled water at 15° C. and transfer it to a tivo-liter flask partially immersed in 
water at 5° C. As soon as the solution is complete (not more than ten mimites), 
100 c.c. of cool, fresh poppy-seed oil are slowly added. Agitate during the in- 
troduction of the oil, and continue until all of the iodine chloride has been taken 
up bj' the oil. The finished product is a thick, ivory-white emulsion. Allow the 
preparation to stand for at least two hours. 

III. Separation of the Iodized Oil From the Acid-Aqueous Solution. — Pour 
in 100 c.c. of pure chloroform, shake the new emulsion thoroughly for at least 
five minutes, and transfer the entire contents of the flask to a 1,000 c.c. separa- 
toiy funnel. Stratification of the oil and aqueous layers starts rapidly, becoming 
complete in approximately three hours, though it is perhaps better to wait for 
six hours. 
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1} licmoval of ChJoi ofonn Ftom the Iodized Od — Scpaiatc Cdrefullj tlie 
lowei (oil clilorotoim) lajer fiom the uppei stionglj acid, nateij lajei, 11111011 
still contains some iodine chloride, place m a 2,000 c c evaporating dish which 
IS heated bj a boiling water bath Within twenty mimitcs the tempeiature of 
the contents of the eiaporatmg dish should be 80° C, at which tempeiature 
chloroform is rapidlj expelled At the end of thirtj minutes, place an electric 
fan so that a eurient of an sweeps coiitinuousH aeioss the suiface of the liquid, 
and continue heating, with frequent stnnng, foi an additional two and one half 
hours The chloroform is eliminated much moie lapidlv if an is bubbled through 
the mixture during the entne process of heating 

The appearance of the oil changes seicral times Toi about fen minutes it 
IS a creamj tan while the majoi portion of the chloroform boils aw at At the 
end of thirtj minutes, the coloi has changed fiom a pinkish blown to a mahog- 
anj blown, then to a pale jellow During the next two hours, the eoloi becomes 
and remains a pale amhei, the daikeniiig being due to a slight amount of oxida 
tion 

Removal of the chloiofoim is complete onlv when the taste of this chemical 
IS absent even when the warm oil is dropped on the side of the tongue 

While still warm, the oil is passed through fine muslin and then thiough 
dij filtei paper to romoie a small amount of icsinous matciinl (oxidation prod 
uots), transferiod to 20 ec contaiiicrs which are filled to the bnm and covered 
by an aluminum cap 

Befoio releasing the oil for tliciapeutic puiposcs, each lot is checked bv 
shaking separate portions with vvatei and with a potassium iodide solution and 
testing the aqueous phase of the fiist mixtuie with litmus (free acid), and of 
the second with starch paste solution (fiee iodine) No fiee acid or iodine 
should be found 

V The finished Pioduct — Picpaicd by the foregoing method, the iodized 
oil IS a moderately viscous, pale amber, neutral liquid with an oleaginous taste 
(resembling “cooked'’ oil) and a specific giavity of 1 20 to 1 28 at 37° C Its 
viscosity, compared with water at 37° C, is from 380 to 410 01 260 to 280 
centipoises It has an iodine content of 22 to 25 per cent and a chlorine content 
of 6 to 8 pel cent The v iscosity , grav ity, iodine and chlorine content v ary w ith 
different batches It contains no free iodine Little or no coloi change, and 
neither free acid nor free iodine can be delected after standing for sev oral w eeks 
in the dark Slight darkening is obscrv ed when the product is exposed for the 
same length of time to light but repeated tests still fail to show the presence of 
free iodine or free chloiine 

As previously stated, the oil contains ehlotine, however, its presence is in 
no way objectionable clinically On the other hand, we have evidence to indicate 
that the presence of chloiine actually lends inci cased stability 

Recently we’ have dcsciibed somewhat in detail the clinical use of the oil 
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A jmethod of eliminating blastocystis hominis prom 

CULTURES OF ENTAMOEBA HISTOLYTICA* 


William S. Stone, M.D., Washington, D. C. 


T he presence of Blastocystis hominis in cultures of Entamoeha- histolytica 
interferes greatly with their groivth and reproduction. In many instances 
this organism will alter the nutritional, chemical, and physical state of the 
culture medium so rapidly that E. histolytica, can no longer suiwive. This, 
perhaps, is one of the most frequent causes of failure to maintain E. histolytica 
in culture. 

Various workers in the field of protozoology have recommended the addition 
of a small quantity of heat-sterilized, drj’- rice starch to each culture, at the time 
of inoculation or transfer, to militate against the occurrence, or to control the 
grovdh of Blastocystis hominis. In the experience of the author this procedure 
does not rid the cultures of Blastocystis hominis, nor does it sufficiently restrict 
the growth of this organism to the point that it will not interfere with the 
growth of the amoeba. 

Studies on the growth habits of Blastocystis hominis show that a pH of 7.4 
to 7.8 affords the optimum reaction for its growth, while a maintained pH of 
6.8 to 7.0 tends to inhibit its groAvth. In cultures where the bacterial flora splits 
the rice starch and the pH is reduced to 6.8 or 7.0, the growth of Blastocystis 
hominis is partially restricted; in cultures containing rice starch Avhere this re- 
duction in pH does not take place, there is no inhibition of its grovAh. 

The influence of various concentrations of neutral acriflavine upon cultures 
of E. histolytica contaminated with Blastocystis hominis has been investigated 
with the folloAAung results: 

1. E. histolytica will live and reproduce in a 1 to 50,000 solution of neutral 
acriflavine in suitable culture medium. 

^om the Division ot Sledlcal Zooiogj". Department of Laboratories, Army Medical 
School. 

Received lor puhllcallon, April 18, 1935. 
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2 Such a solution of neutral aciiflaMne in Boeck Dibohla\ culture medium 
IS toMC foi Blmtocystis Jiomtms, and tends to mliibit its gro^\th and repioduc 
tion 

3 If, aftei ti eating the cultuies on Boeck Dibolila^ medium with 1 to 50,000 
neutial acnflaMiic for fortj eight hours, three successne transfeis at ti\entj- 
fourhour intei\als aie made in suitable media in -nhieh the pH is maintained 
at 6 9 to 7 1, then tran&feiied to regulai Boeck Drbohlav medium, the BJasto- 
cysUs liomims amU completely disappeai fiom the cultmc after se\eral trans 
fers and E histolytica ^\lll giow unhampered 

In accoi dance with the above findings, the following method has been de 
vised which has never failed to rid E histolytica cultures of Blastocystis horn 
ints At the time of inoculation, or transfer of all cultuies in the subsequent 
procedure, 0 05 cc of a dry, sterile mixture of tv\o parts of powdered rice 
starch and one part of powdered animal chaicoal is added to each culture 

1 Amoebae cultures containing Blastocystis hovnnis aie treated as follows 
Add sufficient sterile 1 to 10,000 neutial acriflavme in Ringer’s solution 


Ringer’s Solution 


Sodium chloride 
Potassium chloride 
Cnlcium chloride 
Distilled wnter 


8 0 gm 
0 2 gm 
0 2 gm 
1000 0 c c 


to the supernatant fluid of the culture on Boeck Drbohlav medium to make a 
1 to 50,000 solution Incubate at 37® C foi twentv foui houis, transfer the 
cultuie, repeat the above procedure foi another twenty four hours, and then 
transfer the cultuie to lactic acid medium pieparcd os follows 

2 Lactic Acid Medium — Picpare the following modified Locke's solution 
and sterilize it in an autoclave at 15 pounds’ pressure foi fifteen minutes 


Locke's Solution 


■ Sodium chloride 
Calcium chloride 
Potas<!ium chloride 
Sodium bicarbonate 
Lactic acid, ION 
-Distilled water qs ad 


D 00 gm 
0 24 gm 
0 42 gm 
0 20 gm 
0 23 cc 
1000 00 cc 


"With sterile precautions, mix one part of stciilc hoise serum witli seven parts 
of the cool, sterile Locke’s solution Then add 5 cc of the resulting solution 
to prcMousl, prepaied sterile egg slants, le, the solid media prepared for 
Boeck Drbohlav media Transfers of the cnltuics on lactic acid medium are 
made at twentj four hour internals foi three successne times and then the cul- 
tures aie transferred to straight Boeck Drbohlar medium There -nill still be some 
Blastocystis tiomims present in the cultuie, but the organisms mil usualh all 
be 111 a degenerated condition and mil eomplotol} disappear upon successne 
transfers of the culture In case thc^ do not, the entire proceduic is repeated, 
and to date, the second repetition has llc^cr failed to eliminate this organism 



A METHOD OP ESTIMATING BOTH BASAL AND EXERCISE CARDIAC 

OUTPUT ON DOGS^ 


W. V. Cox, M.D., J. W. Hawkins, S.M., and H. F. Robertson, M.D., 

Boston, j\L\ss. 


T N VARIOUS laboratoiy studies it would be advantageous to imow an animal ’s 
A cardiac output during exercise as well as at rest. Such data, if reliable, would 
be useful in experiments involving changes or attemiited changes in the cardio- 
vascular system or in estimating ph5'siologic reactions to exercise before and 
after expeinmental interference with the animal. Though basal, or resting, 
cardiac output is readily estimated in the dog by application of the Pick prin- 
ciple, a measure, by similar means, of the exercise cardiac output meets with 
several obstacles. One must not only find ont what the oxygen consumption per 
minute is while the dog is actually at Avoi-k but must also obtain samples of 
blood representing the arterial and venous oxygen content during work. In 
order that comparisons can be made between various experiments the amount 
of work done must be ascertainable. Since no standardized method is available 
the method we use with satisfaction is presented. Tlie usual procedure will 
be given briefly and then amplified and discussed fully under appropriate liead- 
ings. 

METHOD 

ilale dogs, found satisfactory bj- trial for the work, arc standardized re- 
garding heart rate, inspiratory rate, temperature, blood pressure, and resting 
cardiac output. The blood pressure is taken by direct femoral artery puncture. 
The resting cardiac output is obtained b.v application of the Pick principle. The 
oxygen consumption is measured by use of a Blalock mask and a closed circuit 
spirometer with valves. The oxygen content of the right and left heart blood 
(or femoral artery blood) is measured on a Van Slyke machine.^’ ■* 

AVIiile tlie dogs are being thus standardized, they are nui on an eleetricaUj' 
driven treadmill a little each day until they are accustomed to it. At the same 
time a special mask, described later in the text, is little by little, on successive 
trials, fitted over the dog s head until he tolerates it satisfactoril j'. Tiie dog is 
then, in a similar manner, accustomed to breathing into an attached clo.sed 
circuit spirometer while he runs. 

The dog having been thus prepared, the actual estimation of exercise cardiac 
output is done by running the dog about a half hour, at a certain speed, and 
with the floor of the mill at a certain slope, during which time several oxygen 
consumption curves arc taken over five- to ten-minute periods. At the end of 
half an hour the dog is rapidly remo%’ed from the mill and arterial and right 

•From Tlie Laboratorr of Surgical Research. Harvard Medical School. 
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heart blood samples aic taken One pair of samples are taken ivithin one half 
minute of cessation of exeicisc nsnally and two other pans at intenals of 
about one minute each As the (list two pairs of samples usiiallj agiec closelj 
it can be assumed usuallj that the first aitciial and \enous samples icpresent, 
with fair aceuiaej, the aiteiial and acnous owgen aalucs aaheu the animal is 
at woik Bj use of the Fick piinciple the eacicisc cardiac output is calculated 
from those figures A check of the approximation of the oxa gen content of such 
blood samples to the actual ai tonal and acnous oxjgcn content at aioik is car 
ried out aahen all studies on a dog are completed Samples of light and left 
heart blood aie taken duiing actual exercise, both aahilc oxjgen consumption 
IS being measured, and while the mask is not woni A close agreement is found 
to exist betaveen the figures obtained bj the two methods 

DISCUSSION OF aiETHOD 

Piepaiation of Animals — It is worth avhile to choose carefnllj the animals 
used 111 these experiments Male dogs onlj can be used because the females 
liaae an unstable cardiac output A dog anxious for work, intelligent and jet 
of a passne disposition, proves excellent Bj a brief trial consisting of several 
fittings of the Blalock mask and the special mask, a few runs on the tread 
mill, and several trials at lesting oxjgen consumption, it can be readilji judged 
whether a dog is likelj to be satisfactorj Suitable dogs aie accustomed to Ijing 
quietlji in the dorsal position on an animal boaid, to the Blalock mask connected 
with the spirometei, to caidiac and arterial puncture, and to running on the 
treadmill When the dogs are quite used to the treadmill the special mask is 
put on little bj little, on successive trials, until the animal runs quite non 
chalantlj with the mask eompletelj adjusted Because it is found that often, 
on the first few occasions that the mask is connected with the spiiometer, the 
dog IS slightlj distuibed, giadual initiation in this maneuver lesiilts in the dog 
rapidlj becoming used to the procedure 

Basal Output — The basal caidiac output is calculated in the usual vvaji 
except that we piefei to take samples of right and left heart blood (or femoral 
aiterj blood) several times during the course of one of several resting oxj'gen 
consumption estimations An accurate judgment can thus be made of the 
reliabilitj' of the test To check oiii results further the circulation late is tested 
fiom time to time, dining a basal oxjgen consumption test, bj the cjanide 
method This, with a count of the pulse and lespiratorj rate, forms a useful 
guide to the animal’s tiiie state of rest 

Exercise Output — To explain more fullj the rationale of the method which 
we feel is satisfactorj for obtaining a figure accuratelj icprescnting the cardiac 
output in exercise, the method will be discussed and amplified under the head 
mgs The Oxvgcn Consumption Estimation, Estimation of the Artciiovcnoiis 
Oxjgen DifCeiciice, and Estimation of Woik Done 

The Oxygen Consumption Fstimation — ^An estimate of the oxjgen con 
sumption of exercising dogs h is been attempted bv some bv taking the oxj gen 
consumption measurement imniediatelv' after the cessation of work A vanetv 
of masks have been used, some of which fitted the snout tighth like the Blalock 
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mask, 'vvhile others fitted over the licad. The former type ivill never fit a dog 
satisfactorily that is breathing in a manner corresponding to its exercise re- 
spiratory volume. In any event, no matter what mask be used, tlie method can 
be shoinx to be inaccurate. Certain dogs maintain a high oxygen consumption 
for some minutes after exercise with long continued excessive ventilation and 



Pie. 1. — The oxyeen intake curve of a very acU\e flos- Its oxj-gen intake remained high 
for some minutes after Uio treadmiii was stopped and the dog was made as comfortable 
tis possible. 



Pig. 2. — The oxygen intake cur\e remained high for this dog after ce'-satlon of work but the 
artcriotenous oxygen dilterence increased. This loncred the figure tor exercise cardiac output to 
4467 c-C. per minute. The exercise cardiac output was usually about 10,000 c.c. per minute 
when oxygen Intake and blood sample were taken nliile the animal uas actually running. 


panting (Fig. 1). An oxygen consumption ciUTe, taken with a suitable mask 
on such dogs after work, would sometimes lie useful but would not represent 
reliably the actual cxereising oxygen intake figure. Moreover, though oxygen 
intake on such a dog remains near the exercise level after work for some 
time, the venous oxygen content may cliange rapidly because of slowed circula- 
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tion and, by altering the arteriovenous oxj’gen difference from its exercise level, 
may produce a change in the figure for the cardiac output. Fig. 2 illustrates an 
instance where oxygen intake remained high for some minutes after cessation of 
Work but the venous oxygen content fell rapidly to increase the arteriovenous 
oxygen difference and diminish the figure for cardiac output. On the other 
hand, many dogs exhibit an exercising oxygen consumption curve which very 
rapidly falls toward the basal level after exercise. These dogs can usually 
be fitted with a mask that fits either the snout or the head tightly, for they 
pant very little. But the curve obtained in this way is of negligible value. 
Fig. 3 illustrates how an oxygen consumption of 282 c.c. per minute during 



Pip. 3. — The first six minutes of oxygen Intake. Slope markefi “Slope A" Is taken with the 
dog running. "Slope B" Is much lower and commences when the dog stops running. 


exercise, represented by tlie first six minutes of the cun-c and marked “slope 
A,” changed rapidly on cessation of work to an oxygen consumption of only 
139 c.c. per minute, represented by the last four minutes of the curve and 
marked “slope B,” Pig 4 illustrates a typical exercise consumption curve 
taken on a dog actually at work and the oxygen consumption curve on the same 
animal taken immediately after the cessation of work. The former curve repre- 
sents an oxygen consumption of 337 c.c. per minute while the latter represents 
an oxj'gen consumption of 97 c.c. per minute. 

Therefore it seems more accurate to measure the oxjgen consumption while 
tlie animal is actually at work. Intcrtraclieal cannulas may of cour.se be used 
hut are liable to cause the animal discomfc-* = '■ — ^ ' 
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dogs during exercise maj- leak or become plugged by an overproduction of 
mucus. For tliese reasons sevex'al masks which a dog could wear while running 
were designed. Lightness, visibilitj^, ease of adjustment, and air tightness 
were the prime requisites. Tiie mask which proved most suitable is readily and 
veiy clieaply made as follows : 

A celluloid cylinder is rolled of suitable dimensions just to fit over the 
dog’s head. Ordinary celluloid or cleaned x-ray film may be used, the edges be- 



Fig^. 4. — “Slope A” illustrates tl-.e high oxygen Intake nhile a Cog runs. “.Slope B" Illustrates 
a verj' much lower oxjgen intake Immediatelj- aftec c.xcrciso was finished. 



Fig. o. — Diagram of mask. 


ing easily sealed with acetone or by the application of an adhesive sucii as 
“Ambroid.’’ The cylinder's length is such that with its one end several inches 
in front of the snout, the other end comes just behind the cam. A light metal 
ring supports the front of the cylinder while toward the back another ring 
lends support and also has a cord fixed to it which can be fastened behind the 
dog’s neck to hold the mask in place. Tiie front of the cylinder is fitted air 
tight with either a light tin or celluloid disc equipped with two centrally placed 
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tubes designed to fit exactly the ends of the spirometer tubes. The caudal end 
of the cylinder is shaped in its upper half to project a little over the back of 
the dog’s neck while the under half is cut in a curve to fit the dog’s throat. A 
piece of light rubber dam made m tubular fashion is tightly bound and sealed 
to the caudal end of tlio mask and can be rolled over the dog’s shaven neck 
which it fits snugly. It is further held to the neck by several wide rubber bands 
carefully adjusted to avoid undue pressure, especially on the veins (Fig. 5). 



Pig 6 Photoffraoh of doe on treadmill wearlnB mask Tvhlch Is Joined by flexible tubing 

containing flutter valves in celluloid housings to a closed circuit type spirometer 


Such a mask has proved very satisfactory and surprisingly leak proof 
in our hands. Each e.xpenmcnt is tested for leakage. Small leaks must in 
any event prove negligible on account of the veiy large o.xygcn intakes reg- 
istered. Dead space in the mask is also negligible for the same reason and 
because the dog’s head leaves little space actually unoccupied. In warm weather 
humidity in tlic closed ciicuit used occasionally makes the animals uncom- 
fortable. Removal of the apparatus to a cold room corrects this diflieulty. 
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The spirometer used is of the closed circuit type with valves. The dead 
space in the tubing is rendered negligible by placing the valves near the mask 
end of the tubing. The tubing is suspended from a point near tlie valves so 
that the dog is not inconvenienced in any way (Fig. 6). With this arrange- 
ment a blower is found unneeessaiy. Besides, a blower might readily produce 
leakage, by increasing the pressure in the system. The oxygen curves are taken 
over periods of from fire to ten minutes at the end of the exercise period. Some- 
times several curves are taken at different parts of the exercise period to check 
the variability of oxygen consumption. It is found that after exercise lias been 



Fifr. 7. — The steep o-xyecn cun-c obtained while a doF runs usually changes rapidly with the 
amount of work done so that from the curve one can Judge the performance of work. 


well started oxygen consumption maintains a fairly level course. In fact the 
curves are an excellent indication of the work being done, for usually any 
change shows in the o.xygcn consumption curve quickly and markedly (Pig. 7). 
For each dog the amount of oxj'gen used for a constant amount of work i.s 
very similar in a series of tests. The oxygen intake is recorded and measured 
in the usual way on an extra tall kymograph cylinder in order to allow for 
the liigh oxygen curve registered. 

Estimation of the Arteriovenom Oxygen Difference.— ^he estimation of the 
arteriovenous oxygen difference in exercising animals would be done ideallj^ by 
direct puncture of the left and right heart. This procedure is not feasible 
when valuable experimental animals are being used on account of the danger 
of cardiac tamponade, the result of nicking a coronarj' arterj'. However, it is 
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found that if thiee sets of femoral artcij and right heait blood samples are 
taken immediately ivoik is finished, at internals of about a iniiiiite, an idea 
can be had of lion closeh the fiist set of samples appioMmatcs the actual e\ 
ercising arterial and raised icnous o\jgen figuies Accordinglj the folloning 
technic is follonid A sample of femoral aitei-j and of light heait blood is 
iisuallj easih obtained mtliin the fiist half minute of stopping exercise, the 
dog being lapidlj remoicd from the ticadmill and placed in the dorsal position 
on an animal boaid This fiist pan of samples usiiallj indicates an arteiio 
1 enous difference of 3 oi 4 c e of o\i gen per 100 c c The i enoiis om gen con 
tent usiiallj falls a little in the second pan of samples to giie a slightlj in 
creased aiteriovenous difference The thud pan of samples, often taken tno or 
three minutes aftci noik has ceased, usiialli gives a much gieater aiteriovenous 
difference due to lovveicd venous ovjgeii content Thcic is piesumablj, then, 
no gicat change betneen the aitciiovenous ovjgcn diffeiencc duiiiig exercise 
and during the first minute of rest following exercise Bv this procedure, 
howcvei, the animal is put suddenlj at compaiative rest and simiiltaneouslj 
lemoved from an atmospheie of variable oxvgen tension, but still one which 
might be of higher oxjgen tension than that of atmospheric an Since both 
these faetois tie possiblj capable of changing the aitenal and venous oxjgen 
lehtionship a cheek of the lesults is made on each dog when its experimental 
usefulness is completed, and death caused bv accidental tamponade is of loss 
eonsoquence Samples of light and left heart blood are taken while the dog is 
lunning and the 0x3 gen intake is being measured and while the dog is raiinmg 
free of the mask The figuies for the arteiiov enous oxvgen diffeienee obtained 
ill this wav are found to agieo closel3 with an aveiagc of the figuies foi the 
arteriovenous 0x3 gen diffeienee of the fiist arteinl and venous samples diawm 
from the same dog immediatcl3 after exercise 

It IS found that eieh dog icquires a few tests befoie an idea can be had of 
its usual reaction to exercise as seen m aitenal and venous oxtgen estimations 
In this senes of cxpeiiments, in the majoritv of dogs during moderate exercise, 
the venous 0x3 gen content rises somewhat, the artenal 0x3 gen content changing 
eithei was only slightlv Individual dogs vais to onls a small extent from 
time to time in then aiteiiovtnous blood oxsgen difference during cxeicisc 
though occasiomlls liigcr varntions do oecui (Figs S and 9) Such changes 
seem due to alterations 111 ciiculatiou time Because of such variations, and 
because the use in the venous oxvgen content dining exercise in the majoritv 
of the dogs is appal entlj no aitcfact, cireulatioii time is freqiientb taken by 
the cvanide method As a rule dogs that show a smaller at tei lov enous oxjgen 
diffeienee during work than at icst have a verv short circulation time while 
exeicismg Dogs tint dunng exercise show an inci eased arteriovenous oxjgen 
difference ovei that it rest have a long ciievilatioii time at vvoik This small 
aiteriovenous oxjgen difference in exercise seems due to such an ineiease in 
eiiculatoiv late in lesponsc to exercise that, though oxvgen utilization in the 
tissues ineicascs, the iclationship between circulation rate and oxvgen utilizi 
tion IS such that venous blood oxvgen is not usiiallv reduced but is frequentlj 
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Fiff. 9. 

p'igs. S and 9. — Dop 3. Maj- -1. 19S3, used 563 c.c. oxygen per minute but because the 
arteriovenous oxygen dlllerencc was 6 c.c. per hundred tho cardiac output was only S.'IOS cc. 
per minute. Julv 21, 1933, the oxygen Intake was SS3 c.c. per minute, the artcrlovcnou^ 
difference was 4 c.c. and the cardiac output was 15,214 c.c. per minute. A vcPi' similar amount 
of work was done on each occasion. Such variations occasionally occurred making it necessan 
to carefully study each dog’s Individual reaction to exercise so that tho average reaction coula 
be known and deviations recognized. 
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higher than at rest. Figs. 10 and 11 ilhisti'ate the constant excicise outpiit 
figures arrived at by the method outlined above.** 

Estimatmi of Worlc Done . — The amount of -work done is best kept at a 
moderate level where a group of dogs are to have a series of similar experiments 



Fie 10 



Fig. 11. 

Flc<i 10 and 11 Doc ‘’S gave an exercise cardiac output of 12.406 cc per minute May 4, 

1933, and May lO. 1933. an output of 11,908 cc. Per minute. A Ncn similar amount of ^ork 
■was done on each occa'slon This close correspondence between the testa v..as usual. 
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done on tliein and tlieir cardiac responses compared. Severe exercise, tliougli it 
gives an estimate of the maximum amount of work the dog is capable of, entails 
a training factor which is cJjanged b,r periods of rest sueh as follow operations. 
The amount of exercise used in our particular experiments has proved severe 
enough in an}' event to give cardiac outputs four to six times the resting output, 
sufficiently high that any change in the ability of the heart to perform work is 
readily recognizable. This increase in output is also great enough to offset any 
of the small errors involved in the method. Tlie time period is kept to one- 
half hour so that the effects of fairly hard work over a relatively short period 
are produced. Longer periods of time tend again to train a dog, thus changing 
from time to time the reaction to exercise of the various functions studied. 
Other factors in favor of moderate work arc a fairly constant reaction from trial 
to tiial, no groat variation in temperature with accompanying metabolic changes 
and no undue disturbance to the animal.®* "* 

The treadmill used is electrically driven and is run at a speed of about 70 
meters per minute with a slope of 37 degrees. The amount of work may be in- 
terpreted in terms of energy expended per Icilogram by using the formula 
E — (0.6 X a .x Cos 37°) + (3 x a x Sin 37°) = a x l.S where "a*’ represents 
the distance run at a 37° slope.^^ 

There is a slight error in the calculation of work done because it is found 
safest to hold the dog in the mill with a. leash. Thougli some dogs will usually 
run -without a leash others tend to lag. The leasli is fastened to a comfortable 
harness on the dog and to a suitable crossbar on the mill above and just ahead 
of the dog’s resting position. Dogs that run wcU e.xpend energy as governed 
by the speed and slope of the mill. But dogs tliat persistently have part of their 
weight carried by tlie lea-sb are discarded. Careful note is Icept daring cacli 
experiment of the dog's behavior aiid performance of -woi’k, of the number of 
minutes taken for pulse, respiration, and blood pressure to retuni to normal 
levels, and of the dog’s general appearance after work. 

Though it is time that a dog’s perfoiTuaucc of work varies from time to 
time, for comparative purposes there is a close enough correspondence between 
the amounts of work done to justify comparisons between the cardiac 
responses of a dog from test to test. Tables I and II list the various data 
collected on two dogs of a sei’ics that were being studied to test the effects of 
coronary artei-y occlusion on dogs that liad liad pi'evious stellate ganglion- 
eetomy. Table III represents the data on dogs that had not been subjected to 
stellate gauglioneetomy before coronary artery ligation. The basal and e.vercis- 
ing cardiac outpnt.s of Tables I ajid II arc fairly constant, with few wide vaiaa- 
tions, and support the reliability of this method of obtaining cardiac output at 
rest and during exercise. Further .support is lent this view in that the cardiac 
outputs of all of the other group of dogs, rcpre.scnted by the data of Table III, 
show a fairly marked cliange after occlusion of the coronary artery. Ap- 
parently variations in cardiac rc.sponsc to c-xereise are easily discernible. Tlic 
variation between the two groups of dogs noted in the altered cardiac output, 
both at rest and during exercise, is confirmed hy clinical observation. 



tfVBtiB 1 

TypiC'xl figures ol^tamcd by use ot the described metbod for b-isai ‘»inl exercise cardne output in a series of dogs that had stcUatc ganglion 
ectomy done before coronary artery ligatioa was done Clinically and by tests no great clnnge m health occurred. Kote the uniformity of tUc 
figures for output 
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SmiMARY 

A method of estimating the basal and exercise cardiac outputs on dogs is 
given. A discussion of the various difficulties encountered and of the various 
means of checking estimations is gone into. 

A mask ive found altogether suitable for obtaining oxygen intake on dogs 
vhile at -work is described. 
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AN AUTOMATICALLY EECORDING COLONY COUNTING APPARATUS* 


Philip L Vai net, Ph D , St Loots, JIo 


AN INCREASE in the accuiaer of bacterial plate counts can be brought 
** about bj elimiintmg the causes of physical and mental fatigue of the 
individuals making the counts The stiict attention lequired and the effort 
expended m counting and reeoiding laige numbers of bacterial colonies cause 
lapid tiring of tiie opentoi lesulting in a decrease in his accuiacv and pio 
ductneness The monotonous natnie of the ivoik is fuitheimoie conducive 
to lapses of memory uliieh not iiifreqneiitlj result in eirors 

These diaivbaeks could be overcome and the speed of counting luci eased 
considerahlj v ere it possible to free the operatoi of the mental strain incident 
to counting the colonies Attention could then be directed piimanlj" to the 
detection of bacterial colonies rather than to their enumeration In each of 
the counting devices of Stenait,* Buck and Suemitoii," Buck,® Schacht and 
Eobeitson,* Giaf'' and otheis the objectiie has been primarih an increase in 
the definition of bacteiial colonics bj improiing the lighting oi magnifjmg 
systems Theie is slight hope of fuithei increasing the accuracy of plate 
counts bj impiotmg the methods foi tisualizing the bacterial colonies 

With the abote factois m mind an apparatus has been detised bj me for 
antomatieallj leeording the number of colonies in a Petii dish, and is de 
scribed belon Following the completion of this equipment a search of the 
literatuie shotted that Robinson' in 1930 had described an apparatus foi this 
purpose, tthich consists of a marking pen so constnicted that by piessing it 
against the glass back of a Petii dish, oter a colonj, a mark is left on the 
glass and an electiical contact is closed This operates a magnetic counter 
which antomatieallj recoids the number of the colonj 

Artifacts in the medium oi impeifections in tlie glass maj inteifeie to a 
considerable extent with counting bj such a method Duplicate counts of 
certain colonies are not mfrequeiith made, while still other colonies remain 
uncounted, espeenllj nheii thej aie closclj spaced or aie growing in a thick 
layer of medium Such a method furthermore renders difiicult the use of 
counting charts More accurate icsults should be obtained were the coier of 
the Petri dish leraoied and the count made bj actuallj touching and sininl 
taneouslj obliteiating each indnidiial colony This procedure could be used 
since in milk and ii ater n oik it is seldom iieeessarj to studi the bacterial 
colonies after thej haie been counted Such a piocediirc would decrease the 
possibiiitj of skipping some colonies and counting otheis nioie than once 
Moreoiei, counts obtamed bj such a method could be leadily cheeked since 
each colonj actuallj counted noiild be plainlj marked The automatic colonj 
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counting device described below is so designed that each individual colony 
must be separate^ touched in order to be recorded. 

The operating mechanism is enclosed in a substantial housing, through the 
metal top of which is cut a circular opening, slightly larger than a Petri dish, 
which serves to hold the latter. A removable cover glass is placed a short 
distance below this opening, and beneath this is placed a ruled glass counting 
plate which can be obliquely lighted from below by means of magnetically 
shielded electric lights so as to render visible the bacterial colonies. The metal 
top plate of the apparatus is connected through a high resistance to the 110 
volt lighting circuit. If direct current is used, this plate must be connected 



Eig. 1. — The recording colony counter, shown with the six inch magnifj’ing glass in position. 


to the positive input terminal only. The operator’s hand must be in con- 
tinuous contact with this plate while counting colonies. 

An electrical connection is made between the agar or other nutrient me- 
dium and the recording mechanism by means of a removable clip which is 
connected through a high resistance to the grid of a vaciuim or grid glow tube. 
The plate of this tube is connected to a sensitive relay which operates a mag- 
netic counter. The magnetic relay can be dispensed with by substituting a 
Thyratron tube for tbe vacuum tube, but this is not recommended. 

An electrical connection between the nutrient medium and tbe metal 
housing on whicb tbe band of tbe operator rests is made by means of a metal 
electrode which is held in the hand of the operator. This electrode has an 
interchangeable tungsten tip, a blunt point being used for large colonies and 
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a sharp point for small colonies It is readily manipulated since it is unat- 
tached to any part of the apparatus 

When a colony is touched the lecoidnig mechanism is operated by means 
of the imperceptible current uhieh passes thiough the hand, electiode, ag’ar, 
and high resistance to the giid of the vacuum tube This minute cuirent 
causes the grid to become positnelv charged, permitting the passage of a 
small plate cuirent uhieh operates the relay and trips the magnetic counter. 
When the electiode is uithdravn fiom the agar the grid again becomes nega- 
tnely chaiged, stopping the flou- of plate cinient and opening the relaj This 
resets the counter in readiness foi the nevt operation 

The apparatus emits a distinct click each time a colony is touched, lienee 
there is no danger of iinknowitigly coimtmg a colony or of not knowing 
when a colonj^ has been counted Contacting a colon}’’ for one twentieth of 
a second suffices to opeiatc the lecording mechanism If, due to unsteady 



Flp 2 — ^Wlnne dla^am of th<' colony counter R1-H5 overload protective resistances, 
R2 grid leak resistance R3 grid potentiometer R'l fllamenl resist incc, Ll, 25 watt magnet- 
icalb shielded show-ca«e tvpe light 

hands, a colony is accidentally contacted twice the resulting over count can 
be compensated for by means of a ciicuit opening switch, the use of which 
permits the operator to touch the next colony without causing it to be recorded 
The apparatus is equipped tvith a large magnifying lens by means of 
which the bacterial colonies can be obsei\ed There is adequate room between 
the Petn dish holder and the lens for the hands and counting electrode 

’The appal af us is illcistrated i/i Fig 2 and the wiring diagram is shonn 
in Fig 2 The relay liook-np operates on both direct and alteinating current, 
but the magnetic counter operates on only one t 5 pe of current, uhich must 
be specified vlien securing this portion of the apparatus The 4 mfd con- 
denser shown IS not needed if the apparatus is operated on direct current 

susixiAur 

A counting apparatus operated b} a lacuum tube is described, bj* means 
of which bacterial colonie‘? can be counted and recorded more rapidly and 
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accTirately and ivith considerably less fatigue than by other methods. When 
a bacterial colony is touched with a free electrode held in the hand, a mecha- 
ni.sm is operated which automatically records the number of the colony on 
a magnetic counter. 

XoTE; Thi-s apparatus may be obtained from the A. S. Aloe Co., 1S19 Olive St., St. 
Loui.s, Mo. 
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THE CHEMICAL DIAGNOSIS OP PREGNANCY BY DETECTION OF 

ESTRIN IN URINE^ 


jM. j. Schmulovitz, A.B., axd H. Bo-rn Wylie, M.D., Baltimore, Md. 


D uring the course of an investigation of the phenol excretion in preg- 
nancy, we have devised a short method of chemically detecting estrin 
in the urine of pregnant women. The metliod consists in the extraction 
of e.strin from the urine with ether and its detection by coupling with diazo- 
tized para-nitroanilinc (the color reagent) to form a deep colored azo dye, a 
reaction first noted hy Haringlon and Schiiphach.^ The term esti'in is used 
in this paper to include ihcelin (ketohydroxyoestrin) and ilieelol (trihydroxy- 
oestrin) and is synonymous with female sex hormotie, foUiculin, vienformon, and 
progynon. 

A chemical test for estrin in the urine of pregnant mares- has appeared 
while we were working, based on the extraction of estrin and its reaction "with 
concentrated sulphuric acid to give a fluorescent greenish red color. This 
reaction is a well-known one, and was first used by Kober^ in devising a 
method for the chemical assay of pure thcelin. The Kober assay has recently 
been studied and modified by Coh<*n and Marrian,® and a method for the 
quantitative chemical e.stimation of thcelin and theelol in urine of pregnant 
women has been devised by these investigators. We have studied the sul- 
phui’ic acid fiiioi'csccncc reaction with human urine extracts prepared as 
described below ami found that it gives a color which is far less distinct and 
loss sensitive, and by far loss oa.sy to estimate colorimetrically, than that given 
by the diazo react ion. 

•Krom tho Dopiirtnu'nt oC nit>lofjIcal Chemistry, School of Medicine, University of Mary- 
land. 

XleeelvcMl for pubUeullon, April 3, 1935. 

An extract from a paper presented, hy Invitation, hcforc tho Baltimore City i^fcdlcal 
Roeiely, Heellon of Ohsh lrlrM and (lynccology, AL'ireli 8, 1935. 
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The substances ethei extractable from acitlified urine which may react 
■with the color reagent aie, esseutiaUj, all phenols of cliffeient tjpes estnn, 
free lolatiie phenols (noimalh almost none), nomolatile phenols, phenols 
conjugated uith sulpiuiue ami gljcuionic aeids^ and aiomatic hjdroxy acids 
These phenols aie shown in analytic classification m Pig 1 


mAGENTS EMPLOYED 

Ether — Merck ’a nnestlufn ('Hjci (UM’ \) is used tlirocgiiout 

isodiim Caibomte Sohilton — Tutut\ pti cent (ivt b\ vol ) Biker g teclmieal anhjdroua 
m distilled water Sp Gr 1 ls28 at 21“ C 

Sodium Ca>bona 1 r St/htt on — Biker's teclmieal aulijdrous in distilled water 
Sp Gr 122 at 23“ C 


IVoCATILt PhCNOCS 


Phenol 


The Phenols in Human Pregnancy Urime 


tB tbN vDc«nLcT^£«OLS pA«w«n:HY£»oxvA:ips 
£IH, 


‘coo« 

Pf^droxy- 

benroic 


PCresoi 


Laf;g»el^ conjqgat- 
ed With suifunci 
and ^iycuronic 
acids 


Volatile with 
Steam 


A 


I^rocatechin 

(traces) 


iPH)droxy- 


'P Hydroxy 
phenyl- 
propionic 
IHCH^COQH 


Nan volatile with Steam, 
ISoluble in Sodium Carbonate 


H Oestrim , 

/^N 

Theelin 



tH\A/ 


Nonvolalitewth 
Steam, Insoluble inj 
Sodium Carbonate 


Stocl Sodium Siinte SohiUoti —Sim per ce»l Tironlj lire grams of Bnkcr’s ainhzed 
86 3 per cent JflNO, (iissokoj m » ilw 0"il ililutci to 500 cc 

Stoclc p Niiicamlmc Sd!„riOTi — BissoVtc 1 S gv. p nmOT-mbM tE-r«.Sn.-viv, So Yi%) so 
500 e c of irater containing 40 c c of cone ItCI 

rernc Cliloritle Solution —Tliirtj tlirac per cent Fjic hiindrca anti fifty grams of 
PeCl.CHsO (Eaker’a Amhzcii) dissoliml in niter mil ililuteil to 3,000 cc 


PKEPAnATION OF P MlHOBIAPON'ICJI CHLORIDE eOLUTIOV 
(The Color Keigent) 

Tnentj file cubic eratimctcrs of tlie «totl p mtronmlinc solution arc aildcd to 15 cc 
of the stock solution of sntom nitrite Tins solution is prcpirwl frcsli ilaih. At room tem 
pernturo or m ice natcr, this solution slonij becomes doutly, but in tl.c refrigerator at 
about 5° C it remains clear indcfinitelj' 
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METHOD AND PRINCIPLES 

The twenty-four hour urine specimen is brought to pH 4 with concen- 
trated hydrochloric acid and evaporated down to about 200 c.c. This treat- 
ment “deeonjugates” the conjugated volatile phenols and volatilizes almost 
completely the volatile phenols thus formed. This volatilization has been 
verified by control experiments with pure solutions of phenol and p-eresol. 



lamp : H, Asbestos-lined can ; 1, Rubber stoppers ; J, Cork stopper. 


The acid hj’di’olysis also releases the hormone from an ether-insoluble ester 
combination (probabl 3 ' with sulphuric acid) as Marriau^ and Cohen and IMai’- 
rian® have shown. 

The urine is then brought to pH 1 with concentrated hj'drochloric acid, 
since it has been shown*’- ’’ that the extraction is more efficient at this con- 
centration, and the hormone, together with the remaining phenols, is then 
extracted with 150 c.c. ethyl ether. For this pui-pose we have devised an 
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apparatus (Fig 2) mIiicIi not onlj continuously extiacts the urine but also 
automatically u ashes the ether extiact uitli sodium caibonate solution, thus 
remo'\ing most of the aiomatic h^dioxy acids and py locatechin "We gen- 
erally allou the extiaction to proceed from Sum one day to 9 am the next 

The ether extract is washed with 10 c e portions of 20 per cent sodium 
carbonate until no fuither change is seen when 1 c c of the color reagent is 
added to the uash, and then uith satuiated sodium caibonate until the uash 
gi\es a iiegatne test ^;lth 1 c c of the color leagent This u ashing quantita 
lively^ removes aromatic hydioxy acids as TisdalP has shown "We ha%e found 
that it also lemo^es pyiocateehin Houe^ei, sodium caibonate does not le 
mo^e estiin from ethei for it is used in this way in many isolation piocediues * 
A 10 c c wash uitli 2 pei cent hydrochloiic acid and a 10 c e wash uith 
distilled Mater conclude the washing of the ethei 

Volatile phenols still reraaimng m the ethei extract aie noM remoied b^ 
distilling off the ether, adding watei to the lesidue and distilling until the 
distillate (made alkaline Mith sodium caibonate) no longer gnes a positne 
reaction uith the eoloi leagent This pioeeduie quantitatively volatilizes 
phenol and cresols as Hanke and Koessler® have shown The last traces of 
water are removed by heating m a glycerin bath at 160° C 

The hoimone residue is now dissolved m 7 5 c c of 95 per cent ethyl 
alcohol With warming This is cooled, 1 c c of the color leagent is added, and 
15 c c of 20 pei cent sodium caibonate aie added The flask is well swnled 
and the contents are tiansforrcd to an 8 x 1 inch test tube The alcohol- 
carbonate phases spontaneously sepaiatc and the presence of estrin is mdi 
cated by’ a dark oiange to deep wine coloied alcoholic layei over a colorless 
carbonate layer When the urine contains veiy little estrm, as m the uiine 
of males and nonpregnant females, the alcoholic layer is yellow to pale hi own 
w itli no red tint 

For the pui*pose of peimanent iccoid, the colored alcoholic layei is caie 
fully pipetted off, filtered into a dry coloiimetcr cup, and placed at 10 mm 
This IS matched against a 33 pei cent ferric chloride solution, the leading of 
which IS recorded as the “feme chloride number” (FN) In late preg 
nancies in which the estrm excretion is accordingly highei it is sometimes 
necessaiy to place the colored alcoholic test solution at 5 or 2 5 mm , such 
readings are, respectively , doubled or quadrupled Foi purpose of piegnaney 
diagnosis, we may say that an FN below 15 is considered negative and 
above 25, positive Numbers between 15 and 25 are doubtful and liave been 
obtained in very early pregnancy, in cases of dead fetus, and in 1 case of 
menopause 

RESULTS 

Our chief inteiest in this method has been for the chemical diagnosis of 
pregnancy’, for which piiipose we have used it m vaiious forms, foi the past 
year and a half The lesults of 89 uiinalvscs made on 56 pregnant and non 
pregnant individuals are summarized m Table I Tlie detailed clinical results 
will be discussed more fully elsewhere 
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An especially interesting fact is that we have been able to confirm Smith 
and Smith V' finding of a considerably diminished excretion of estrin in the 
toxemias. Our series includes 5 eases of prepartum and intrapartum 
eclampsia and the estrin excretion in these cases has been even lower than 
that of twelve-week normal pregnancies. In cooperation with the Depart- 
ment of Obstetrics of the University Hospital, we are now studying the value 
of this test as a method of diagnosing impending eclampsia, and the effects 
of theelin treatment in such eases. 


Table I 



56 INDIVIDUALS 

89 URINALYSES 

Known Pregnant 

38 

58 

Positives 

37 

535 

Donbtfuls 

ir 

52 

Negatives 

- 0 

0 

Known Nonpregnant 

223 

31 

Negatives 

16 

24r 

Doubtfuls 

5^ 

64 

Positives 

15 

15 


iTwo or tlnee weeks pregnant, hut not confinned clinically until two months later. A later 
speeimea not available. 
s(l) - Same as r above. 

(2) - Doubtful at four days past the expected menses, positive ten days later. 

(3) - Doubtful at ten weeks, bleeding one day monthly, positive at twelve weeks, 

therapeutically aborted at fourteen weeks. 

(4, 5) - Aged forty-two years, doubtful tests at seven and eight and one-half weeks, Maaer- 
Hoffman test negative; positive at eleven weeks, 
slndudes four postpartum urines of individuals also studied before delivery. 

■»Six urines of five patients: 

(1, 2, 3) - Missed abortions, two before and one after delivery. 

( 4 ) _ This patient had in the left lower quadrant of the abdomen a twcnty-six-weck-old fetal 

skeleton which had been there for three years. 

(5) - Menopause, nervous symptoms intense. 

(C) - Ten days postpartum. 

sSix week menstrual cycle, 4,760 c.c. (48 hr. spec. ?), two days before menses. 

cDistribution of 33 pregnancy urines. 

£J - 3 to 4 wk. pregnant 
S - 3 to S wk. pregnant 
21 - 3 to G mo. pregnant 
14 - Before delivery 

1-16 wk. pregnant but menstruating regularly 


53 

rDistribution of 24 negative urines. 

2 - Normal, nonpregnant females 
■ J - Normal males 

4 - Menopause 

1 - Missed abortion, before delivery 
1 - Missed abortion, after delivery 

5 - Normal postpartums 
1 - Large ovarian cyst 

1 — Uterine fibroid 
1 - Cervical polyp 

1 - Ectopic pre^ancy, two days preoperative 
1 - Menses delayed eight days 
1 - Endocrinopathy 


24 
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DISCUSSION 

The sensitmtj of the dia/o coupling leaction may be recognized nhen 
Tve recall that Hanke and Koesslei” showed that as little as 0 001 mg of phenol 
can he estimated quaiititatn eh with it (they used diazotized sulphanilic acid) 
Pnithcrmore, examination of Ilanke and Koessler’s data will show that the 
reaction is stoiehiometiic , that is eqnimolai quantities of diffeient phenols 
give the same amount of coloi production Hence, theelin and theelol, with 
a moleculai u eight 3 times tint of phenol, theoreticalh should give an esti 
mable coloi pioduction in quantities as small as 0 003 mg (We hate found, 
in work in piogiess on a quaiititatn e chemical method of estimating estrin, 
that 5 rat units of pure theelin gave a quantitatnely raeasuiahlc color pio 
duction ) Now, when it is recalled that Cohen and Mai nan® have shown that 
urine of women late in piegnancv contains 1 0 mg theelol and 0 1 mg theelin 
per liter, and that even women in the fiist sis weeks of pregnancy excrete 
300 to 600 mouse units of estiin the depth and seiisitnity of this reaction 
IS not surprising 

In addition to the acidic phenols, neutral substances are also ether 
soluble from acid urine “The two piincipal neutial substances which are so 
far known to occur m human picgnancy mine (are) cholesterol and preg 
nandiol Cholesterol was tested and found not to react with the color 
reagent, piegnaiidiol was not aiailable foi testing but would baldly be e\ 
peoted to react 

Histidine, which has been found in pregnancj mine in increased quan- 
tities,” has also been suboected to our procedure As we expected, it was 
found to be ethei insoluble from the hydrochloric acid in which it foims the 
hydrochloi ide This is tine of the aiomatic and heteiocjoho ammo acids in 
general 

Volatile phenols weie originally removed from the ether bj washing with 
2 5 per cent sodium hydroxide Although extracts so washed weie still do 
cidedly estrogenic, it is quite likelj that tins wash i amoved most of the 
theelol, foi Cohen and Marrinn® have shown that N/10 sodium hydroxide 
removed theelol from ether almost quantitatively while N/1 soduini hj droxido 
(about 4 pel cent) is required to remove theelin Tlic first thirty-two 
urinaljses weie done by the sodium hj di oxide wash method and the “ferric 
chloride numbers” given bv the pregnancv unncs in that series are coiisiderablj 
lower than those given with the steam distillation method used thereafter, 
evidence of the fact, we believe, that theelol was removed by 2 5 per cent 
sodium hydroxide 

The ether extiaet is generally colored light vellow bv urine pigments, and 
this color laigelv persists even after the wasliing Treatment of the extract 
with Norite A (Pfanstiehl) corapletelj removes the pigments, hut, judging 
from the color tests obtained with divided pregnancv extracts in winch one 
portion was so treated, we believe hormone is also lost V’e, therefore, do not 
advocate its use at present 
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SUMMARY 

A metliod is described for the chemical detection of theelin and theelol 
in urine of pregnant rvomen. Eesults obtained with this method in 89 
urinalyses of 56 patients suggest that it maj’^ be used for chemical diagnosis 
of pregnancy. 
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Note added in proof, November 1, 1935: Since tins paper ivas accepted for publication, 
several small modifications of the procedure have been made. We now use a much simpler 
extraction-washing apparatus — a description of this will appear in Science. The washing of 
the extract is done witli a stirrer in a cylindrical separatory funnel. Tlie final drj-ing is 
carried out in a water-bath under vacuum rather th.an in tlie glycerin bath at 160° C. Tliesc 
changes described in detail together with results on 200 urinalyses to date will be tlie subject 
of a subsequent paper. 

The authors will be glad to send a description of these changes in procedure to anyone 
on request. 
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BANTI'S DISEASE, Eelatlon of Chronic Congestive Splenomegaly to, Larrahee, R C 

Am J M Sc 188 745, 1934 

On the basis of a study of 47 causes the \iew is expressed that in the majority of 
patients presenting the clinical picture of Banti’s disease (splenomegaly -with fibrosis, 
microcytic anemia with leucopenia and a late stage Tvith hemorrhages and ascites) the 
condition is dependent upon \anous intraabdominal lesions obstructing the \enous outflow 
of the spleen far the commonest of these is liver cirrhosis of \arious types As 

Banti has limited the definition of the disease iihich bears his name in such a manner 
as to exclude these cases it is thought best to segregate them under a distinctiic name 
However, splenectomy la indicated just as m Banti 's disease, regardless of the nature of 
the underlying lesion 

JAUNDICE Study of One Hundred Cases of With Particular Reference to Galactose 

Tolerance, Schlff, L, and Senior, PA. J A M A 103 1024, 1934 

The galactose tolerance test was positive (output of galactose exceeded 3 gm ) in 
forty nine of fifty cases of catarrhal jaundice and fourteen of fifteen cases of acuto toxic 
hepatitis 

A negati\e test (output of less than 3 gm ) was obtained in all of tuenty cases 
of obstructive jaundice Negatiio tests wore mostly obtained in cases of cirrhosis and 
neoplasm of the liier 

The test appears of great value m differentiating acute (toxic or infectious) jaun 
dice from obstructive (cxtrahepatic) jaundice 

The galactose tolerance bears no direct relationship to the degree or duration of 
jaundice or to the amount of retention of bromsulpbalcin In the later stages of acute 
intrahepitic damage it may remain positive when other tests of liver function have become 
negative 

The test should bo repeated when a discrepancy arises between clinical and labora 
tory observations 

SPUTUM, Study of, in Pulmonary Asbestosis, Pago, R C Am J Sc 189 4-i, 1035 

From a study of 38 cases the author concludes that 

1 The presence of asbestos bodies m the sputum is indicative merelj of exposure 
to asbestos dust If they are of large size it means that a long interval has elapsed 
since the onset of exposure 

2 The number of bodies in any given specimen is insignificant, but the presence 
of old and weathered bodies on repeated examinations strongly suggests that a definite 
pathologic process is in existence 

3 Clumps in the sputum are definite evidence of lung disintegration, but their nb 
sence does not mean that disintegration is not in process 

4 Elastic fibers are probably indicative of rapid lung destruction 

5 Elastic fibers maj be present in the sputum m pure pulmonary osbestosis both 
with and without clumps, or m asbestosis with associated tuberculosis 

C The routine examination of the sputum in cases of suspected pulmonary asbestosis 
IS essential, as it plajs a significant role m the clinical diagnosis 
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SEDIMENTATION TEST, Standardized Teclinic for, ’WintroTje, M. M., and Landsberg, 

J. W. Am, J. M. Sc. 189: 102, 1935. 

The following method is recommended as satisfactory and accurate: 

J. rive cubic centimeters of venous blood is collected by means of a dry syringe 
and needle and mixed in a small bottle containing 4 mg. solid potassium oxalate and C mg. 
solid ammonium oxalate. This concentration of oxalate does not alter the sedimentation 
rate as compared with that of blood collected in heparin. Less than 1 c.c. of blood is 
needed for the sedimentation test. The remainder can be used for other blood examina- 
tions. 

2. The blood so collected should be used for the determination of sedimentation rate 
within four hours of its time of collection. Further delay may be associated with in- 
creased suspension stability of the blood. 

3. The hematocrit is filled to the 10 cm. mark with blood. The upper level of 
sedimenting corpuscles may be read at frequent intervals or, more simply, a single reading 
may be made at the end of 1 hour. 

4. Since sedimentation rate increases with increasing temperature, the sedimentation 
test should be carried out at a temperature not less than 22° nor greater than 27° C. 
Within this range variations resulting from differences in temperature are small. If the 
blood used has previously been kept in a refrigerator it should first bo permitted to 
attain the above temperature before being used. 

5. The hematocrit should be kept in an exact vertical position during the .sedimenta- 
tion of the blood corpuscles, for when the instrument stands at an angle of even 3° 
from the vertical, significant acceleration of sedimentation takes place. 

6. After sedimentation rate has been determined, the hematocrit containing the 
blood should be centrifugalized and volume of packed red cells determined. The sedi- 
mentation rate may then be corrected for alterations due to anemia. A correction chart 
is presented. 

PNEtTMOCOCCHS, Sodium Desoxycholate for the Identification of, Leifson, E. J. A. 

M. A. 104: 213, 1935. 

Method: 2 drops of a 10 per cent aqueous solution of sodium dc'-oxycholate are 
added to 1 c.c. of pneumococcus culture. Lysis occurs in two to five minutes. The pH 
of the culture must not be below G.5 or the reagent precipitates, and the temperature at 
which the test is carried out should be below 50° C. 

(The reagent can only bo obtained in this country from Biochcl-dcHaen, New York). 
The reaction is not seen with any strain of streptococci thus far tested. 

PNBIJhlOCOCCIIS AND STREPTOCOCCUS VACCINES, Cutaneous Reactions of Children 

to, de Bruin, M., and Vedder, A. Am. J. Dis. Child. 48: 791, 1934. 

Infants younger than three months react weakly or not at all to intracutaneous 
injections of vaccines of dead pneumococci and streptococci. 

Older infants and young children react in a gradually increasing percentage of 

cases. 

No type-specific or species-specific differences between the vaccines were observed. 
A’'accincs of pneumococci and green-producing and hemolytic streptococci act the same. 

The reaction is specific for the group of pneumococci and streptococci. 

Children who have suffered from bronchitis, lobular pneumonia, and other condi- 
tions in which pneumococci and streptococci arc of ctiologic importance often give a 
positive reaction; other children, a negative reaction. Possibly as a result of .such a con- 
dition a negative re.sction changes into a positive one. 

Older children and adults (students) in the majority of cases react positively. 

Children who have suffered from lobar pneumonia, acute rheumatic fever and chorea 
almost never react to the vaccines. 
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In persons bainug suffered from erysipelas the percentage inczdcnco of negati\e reae 
tions 13 the same as the chance of recurrence 

In erysipelas a positiio reaction points to immaaity, a negatuc one indicates that 
a chanco of recurrence exists In Jobar jneumoma and rheumatic feier also some relation 
perhaps exists betrreen a ncgati\o itaciion and the incidence of recmJcseence 

The shin reaction has a aignificamo analogous to the tests of Pirquet and Afantoux 

GONOCOCCUS The Criteria of Cure of Gonorrhea in the Male, King, A I JAMA 
104 178, 1935 

Attention is called to the i aluu of the oxidase test in the presumptn e recognition 
of gonococcus colonies 

Flood the surface of the medium with a freshly prepated 1 per cent solution of diniethil 
paraphenylenediamine hydrochloride in distilled rrator 

Colonics showing the characteristic color reaction (a pink coloration deepcninc 
through purple to jet black in about thirty minutes) are selected for gram staining The 
test IS not specific, other members ni the neissenan group reacting, but only the M 
catarrlichs closely simulates the reaction giien by the gonococcus 

False positive reactions are usually given by n tlun filiform f\pe of 2? coh and al*!© bj 
S suhttlis but easily deteetel on microscopic examinations 

EMPYEMA Putrid, With Special Eeference to Anaerobic Streptococci, Pisher, A M, and 
Abemethy, T J Arch lat Mod 54 532 1934 

Attention is called to the t ict rhnt infections du( to anaerobic streptococci nny 
occur frequently and fail to be rocogmred unless cultnation is properly performed 

A case is reported of putrid empjema with pulmonary abscesses septicemia and 
metastatic putrid abscesses due to a gasprolucing facultative anaerobic streptococcus 

Other cases of putrid empyema are reported m which an anaerobic streptococcus 
was found in conjunction with other organisms 

Anaerobic streptococci were foun \ to be the predominant organisms in 2 cases of 
pulmonarv abscess in which cultures were made directly from the pus at operation Other 
authors have stressed the frequent occurrence of theso organisms in such lesions 

Although the finding of anaeiobic otrcptocotci in ca«es of pleural and pulmonarj 
disease has been emphasized, the literature indicates their frequent occurrence in other 
infections, notably in cases of puerperal sepsis or septic abortion, otitis media, pulmonary 
abscesses, and hepatic abscesses 

Mention is also made of a rase of pj elo phlebitis nith multiple hepatic abscesses due 
to an ancrobic streptococcus An attempt is made to identify the streptococci reported 
with various types described m the literature They do not completely fulfill the charac 
teristics of anj one group 

Cultures of one strain were capable of producing empjema m rabbits when injected 
intraplcurally Other strains gave varying results under similar conditions 

Evidence is presented to indicate that these streptococci may often be pathogenic 
for man and for animals 

BEEAST LESIONS, Clinico Pathological Kelationshlp In Common, Lamb, F H Am J 
Clin Path 4 327, 1034 

A knonicdge of the clinicopathological relationships m breast disci«>e is the basis for 
its intelligent management The simple classification of benign and malignant tumors, 
cystic and inflammatory disease covers tho vast majority of lesions with which one may 
be confronted Some of tho natural limitations in the differential diagnosis of the most 
common breast lesion, namely the solitary mobile nodule, have been emphaeized in n 
statistical naj It has been pointed out that multiple lesions in one or both breasts are 
likely to bo benign solid tumots of a type of cjstic disease, and tho rationale of simple 



220 


THE JOURNAL OF LABORATORY AND CLINICAL MEDICINE 


excision in the former case and mastectomy in the latter has been explained. Personal 
experience in the immediate examination of breast tumors has demonstrated repeatedly 
the advantage of this form of cooperation between the surgeon and pathologist. An 
exploratory operation on the breast should not be undertaken unless one is fully prepared 
to perform a radical operation if malignant disease is found. 

BKONCHIECTASIS, Morphologic Varieties of, in the Adult, Eendove, E. A., and Gershwin, 

B. S. Arch. Int. Med. 54; 131, 1934. 

Eecent studies of the respiratory dynamics of the bronchi and their defensive or 
expulsive mechanism are briefly reviewed and the physiopathologic changes which may 
precede or accompany bronchial dilatation are discussed with especial reference to their 
diagnostic significance in early bronchiectasis. 

Six distinct morphologic types of bronchial dilatation, five of which are bronchiec- 
tatic and one of which is bronchioleetasis, are described ns visualized roentgcnologically 
after the intrabronchial injection of iodized oil. They are: the tubular, the cylindric, 
varicose and globular types, bronchioleetasis and bronchiectatic abscess. 

The various theories concerning the mode of production of the polymorphic varieties 
of bronchiectasis are advanced, and the probable pathogenesis of each type is discussed. 
The tubular form may result from prolonged irritation of the bronchial mucosa; sclerotic 
and degenerative changes of the myo-elastic layers are considered to be the primary 
lesion in the cylindric- form; the varicose type is, as a rule, brought about by massive 
pulmonary cirrhosis or atelectasis, whereas a diffuse bronchopulmonary distribution of 
fibrosis may entail bronchioleetasis; the globular type is only a segmental pouching occa- 
sioned by local weakening in the bronchial wall and the primary bronchiectatic abscess 
is initiated by suppurative lesions in the bronchi. 

Each of these morphologic types reveals itself clinically by a different mode of 
onset, a variable train of symptoms and certain physical signs. The clinical history is 
of greater diagnostic value than are the physical signs. Further studies and closer 
correlation between sjTuptoms, signs and morphologic aspects as outlihed by iodized oil 
in the. living will no doubt enable! us to draw a sharper line of clinical demarcation be- 
tween the various forms. 

No diagnosis of bronchiectasis is complete unless the location, the distribution and, 
above all, the type have been determined, for on this information often depends the 
therapeutic procedure to be followed. 

BliOOD: Eelationship of the Intrinsic Factor to a Hematopoietic Material in Concen- 
trated Human Gastric Juice, Helmer, O. M., Fouts, F. J., and Zerfas, L, G. Am. J. 

M. Sc. 188: 184, 1934. 

This is a continuation of previously reported studies upon the increased potency 
of liver extract No. 343 after inenbation with 100 c.c. of normal gastric juice. (Alinof, 
G. B., and Murphy, W. P., J. A. M. A. 87 : 470, 1934. 

The purpose of the present investigation was to study the intrinsic factor responsible 
and to attempt to determine some of its characteristics. The following conclusions are 
advanced: 

The active principle necessary for the maturation of ted cells is present in the liver 
at least 2 months before birth. 

The active principle may be absent from the liver of an inadequately treated case 
of pernicious anemia. 

The active principle is present in the liver of an adequately treated case of per- 
nicious anemia. 

A cirrhotic liver may not contain the active principle. 

It is highly suggestive that a liver may be snfiSciently damaged so that the active 
principle, though present, cannot be presented to the tissues for utilization. 
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A permcious anemia like blooJ picture may be tiresent in a patient, if the h%er is 
so damaged that it cannot store the artiie principle, or cannot present it to the body 
tissues in the proper form for utiliEatiou 

The demonstration that all liicrs do not contain the “actiie principle” indicates 
that it is a storage product rather than an intrinsic part of the liier substance 


EHEUMATOH) ARTHEITIS, Treatment of Chronic, With Streptococcus Vaccine, Wain 
•wright, O W J A M A 103 1^57, 1934 

Ninetj four blood cultures m JZ cisea of rleeumitoul arthritis jielded Streptococcus 
vindans in 1 case, diphtheroids in 4 « ises staphjlococei in 4 eases and gram positive bacilli 
in 3 cases 

Fourteen 30 int cultures in 14 ca-.es of rheumatoid arthritis ■nero negati\c 
The serums of 46, or 90 per tent of 51 cases of rheumatoid arthritis were found 
to possess agglutinins for hemoljtic stroftoiocci 

All of 55 eases of rheumatoid arthritis gave positne skin reactions to one or more 
strains of streptococci 

Twenty one of 28 cases of rheumatoid arthritis have shown improvement following 
intravenous injections of ‘Streptococcus, vaccine prepared from the strain to which the 
skm was mo‘'t sensitive 

CANCER, Eoffo’s Test in Statistical Results of 3,100 Cases, Gandol/o, A Am J Cancer 
22 3G3, 1934 

Though Eoffo's test is not specific, it is of value as an auviharj method in the 
diagnosis of cancer 

On account of the simplicity of its technic it can and should bo currently used in 
dimes 

Though a negative Eoffo's test docs not exclude the presence of a tumor, a positive 
result should induce us to continue investigations, in order to discover the tumor, as the 
proportion of erroneous positive results m this test is small (6 37 per cent in 6,718 tests 
undertaken) 

Eoffo^s test has given a high percentage of positive results in cancer of the uterus 
(68 33 per cent), ovary (78 94 per cent), bladder (72 41 per cent), stomach (7G 2G per 
cent), intestine (76 per cent), liver (84 20 per cent), pancreas (84 61 per cent), lungs 
(75 per cent), and mediastinum (86 66 per cent) and in osteosarcomas (7142 per cent), 
all of which generally offer greater difficulties in clinical diagnosis 

ALBUMINURIA runctional, Analysis of 58 Cases With Results of Thyroid and Calcium 
Medication, Burden, N J Am J M Sc 388 243, 3934 

Nothing was found in the past medical histones or in the physical examinations of 
56 otherwise healthy male students with persistent functional albuminuria to account 
for the urinary abnormahtj The kidnej function as determined by the phonol«ulpbone 
phthalein and JTosenthal tests was normal 

Cardiorenal disease in the parents of students with functional albiiminurm was more 
than twice as frequent as in the parents of students showing no such abnormalitv 

A tendency to low ba«al metaboli'un readings was found in 80 0 per cent but in the 
10 cases tested with moderate doses of thyroid extract there was no improvement in the 
albuminuria 

The blood serum calciums were normal in 30 students with persistent functional 
albuminuria, although calcium medication hod a favorable influence on the albuminuria 
in 11 of 1C cases tried 
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As heretofore, Jordan’s Bacteriology can be recommended as comprehensive, well planned, 
equally ■well executed, and authoritative. 

It will without doubt retain the place it has won as a practical and useful standard 
reference text. 


Textbook of Bacteriology* 

T his is an eminently practical volume the purpose of which is to present bacteriology in a 
form best suited for assimilation by the student first meeting the subject and the physician 
desiring to review its more important practical and clinical applications. 

To this end controversial subjects and theoretical discussions give place to the pracfical 
phases of the subject : diagnosis, prognosis, etiology, collection of laboratory specimens, intcr- 
pretation of laboratory findings, treatment, specific therapy, prophylaxis, and sanitary con- 
trol. Of particular value to the prractieing physician is the fact that technical proce«es arc 
limited to those feasible for him to carry out; when more than office laboratory equipment or 
ordinary shill is required, he is instructed only in the manner of collecting the sample, trans- 
porting it to the laboratory, and of interpreting the results. 

The booh is well indexed and may be warmly recommended to the practicing physician 
as a very practical, useful, and, withal, sufficiently comprehensive text. 


•Textbook of Bacteriolon- -r,. -ru 
Public Health at the Indiana Rice, M.D., Pro 

Saunders Co., Philadelphia, Pa, ersit> School oC Medicine. Cloth, 
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A pernicious anemia hke blood pirturo may be prc'^ent in a patient, if the h\er is 
so damaged that it cannot store the active principle, or cannot present it to the bodj 
tissues in the proper form for utihzati m 

The demon'slrdtion that all Iiiers Jo not contain the "active principle" indicate'^ 
that it 13 a storage product rather thi« an intrinsic part of the liver substance 

EHEtJMATOID ABTHEITIS, Treatment of Chronic, With Streptococcus Vaccine, Wain 
wright, C W J A A 103 J ’57, 1934 

Ninety four blood cultures m 5)1 rises of rheumatoid arthritis jielded Streptococcus 
vindans in 1 case, diphtheroids in 4 < i^^es staphj loeocci in 4 cases and gram positive bacilli 
in 3 cases 

Fourteen joint cultures in 14 cases of rheumatoid arthritis were negative 
The serums of 4G, or 90 per tent, of 51 cases of rheumatoid arthritis were found 
to possess agglutinins for hemolj tic sireptotocci 

All of 55 cases of rheumatoid arthritis gave positive skin reactions to one or more 
strains of streptococci 

Twenty one of 28 cases of rhcuuatoid arthritis have shown improvement following 
intravenous injections of streptocic u» vactine prepared from the strain to which tho 
skin was most sensitive 

CANCER, Roffo’s Test In Statistical Results of 1 100 Cases, Gaadolfo, A Am J Cancer 
22 303, 1934 

Though Roffo's test is not spcciiK. it is of value as an auviharj method in the 
diagnosis of cancer 

On account of the simplicity of its technic it can and should be currentlj used in 
ehnies 

Though a negative RofTo's test does not exclude the presence of a tumor, a positive 
result should induce us to continue investigations, jn order to discover the tumor, as the 
proportion of erroneous positive results m this test is small (6 37 per cent an 6,718 tests 
undertaken) 

Roffo's test has given a high percentage of positive results in cancer of the uterus 
(68 33 per cent), ovary (78 94 per cent), bladder (72 41 per cent), stomach (76 2G per 
cent), intestine (76 per cent), hver (84 20 per cent), pancreas (84 61 per cent), lungs 
(75 per cent), and mediastinum (86 66 per cent), and in osteosarcomas (7142 per cent), 
all of which generally offer greater difScaUies ta eJimeal diagnosis 

ALBTJMINTTBIA Functional, Analysis of 68 Cases With Results of Thyroid and Calcium 
Medication, Burden, N J* Am J IT Sc 188 242, 3934 

Nothing was found in the past medical histones or in the physical examinations of 
56 otherwise healthy male students with persistent functional albuminuria to account 
for the urinary abnormality The kidney function as determined by the phenol«ulphone 
phthalein and Mosenthal tests was normal 

Cardiorenal disease in the parents of students with functional albuminuria was more 
than twice as frequent as in the parents of students showing no such abnormality 

A tendoncj to low basal metabolism readings was found m 80 9 per cent but in tho 
10 cases tested with moderate doses of thjroid extract there was no improvement in the 
albuminuria 

Tho blood serum calciums were normal in 10 students with persistent functional 
albuminuria, although calcium medication had a favorable influence on the albuminuria 
in 11 of 16 cases tried 
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Disorders of the Blood' 

D espite the importance of the blood as a speeialircd tissue, primarj disease of the 
blood per sc is relatiielj uncommon On the otUei hand, the vaiied functions of the 
blood as the great common earner of the bodj render inoiitable its association nith disease in 
general so that changes in the peiiphcral blood constitute important evidence of disease or 
disorder of other si stems of the bodi . 

The title of this book, Diwdcrs of the Blood has been chosen with this thought in 
mind and indicates the comprehcnsii e nature of its contents 

The lolume begins nitli a discussion of the origin, deielopmonts, and functions of the 
blood cells and also of the abnormal cells found m the circulation This is followed by the 
principles and practice of hematologic diagnosis This is followed by discussions first of 
diseases arising primanh in the blood itself and the hera.ilopoictic system, and then by 
discussions of the various changes associated with other diseases as a reflection or indication 
of which disturbances occur in the blood 

The authors have attempted to reduce the hematologic literature of the past decade to 
a. reasonable compass but, when necessary, have not hesitated to comment on or expand it 
from the aspect of their own experience nliich, obnouslj, has been extensive 

At the end of each chapter the contents are snmnianrcd briefly and to the point 
The stjlo IS clear and without verbosity or ambiguity. The illustrations are well chosen 
and reproduced. 

An excellent index and a sep iratt index of authors complete a well planned and well- 
executed volume which may be recommended heartily as an antUontative and compreliensive 
reference text upon disorders of the blood. 


Clinical Diagnosis by Laboratory Metbodst 


T OBB and Sanford's Clinical Biapnosis hij haVoiatory Methods, used for years, certainly 
needs no nitroduction 

The eighth edition is outstanding with its several advances. Pirst, rearrangement of the 
chapters and bringing the subject matter together more compactly and intelligently is a vast 
improvement Second, the book has ntcoss-irily been enlarged to include entirely new methods 
and improved illustrations Of particular interest is the new section on hemoglobin, including 
the Wintrobc, Baden Haiisser and Osgood Haskins liemomctors Tho new chapter on cbnical 
chemistrv, inolnding dcteraiination of snlphemoglobin, the Exton and Bose method for sugar 
tolcranc^fi ‘»niplo test for c.irotininii v, cliolestcrols, lecithin and total lipid in blood plasma 
will bo found very useful 


•rucnnlpri of the Blood ' - itmcnt and Technic By ,Bbncl E 

w vvn,»hi VspHtnnt ^ hto of Patholo^-, etc and C J C 

\;<=istant PatholOKist ^ ■ New Zealand Cloth, pp 343 12 

colored* plates. ",3 nsurcs P Blahislon's Son Co . Inc , Philadelphia. Pa „ lu i 

tcfinlcal Biacnosis b\ Eiboritorv Methods 

Br James" Campbell Todd Ph B . >LB . Late Professor of Clinical Patholog Unhc^ltj^^of 

colors, papes 7S2 M'. B Saunders Companj, PliHauelphla, IflSj 
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In addition there are such valuable addenda as Van Allen’s thrombocjtocnt, the Nygaard 
plasma platelet count, the Wmtrobe and Lanlsherg sedimentation method, the rose bengal 
test, a quick method for preparation of colloidal gold as well as neiv methods in serology 
There are tiientvfive new illustrations, well placed 


Clinical Atlas of Blood Diseases* 

'^HOSE familiar mth this very useful itlas mil welcome its third edition Those i\iio are 
* not will find it of great and laluable assistance m the study of diseases assoc^^ited with 
disturbances of the blood 

As advances in the field of hematology lia%e bton greater in the clinical than in the 
morphologic field, the plates of tins edition are the same The test, lionc^er, has been re\asel 
and largely rewritten It may be questioned nhether the escecdingly brief section on 
hematologic methods ^^hlch has been added increases the %alue of the book appreciably be 
canse of its brevity With this minoi criticism, the volume remains as betore, a practical, use 
ful and valuable contribution to tho study of the blood 


Doctors and Junesi 

TN THIS small book, the author has compre-5<«cd more sound adiice based on common sense 
f and practical e3q)erie£ice than appears on the surface, in many larger volumes covering 
Similar ground 

As expressed in the preface “Tlii« book is for doctors \\ho desire to know something 
of the legal aspects of then profession, and for lanM-rs and others nho nisli information 
concerning the relationships of the law nitli the practice of medicine ” 

It 13 to be hoped that among the*!© it mil Imc a iMde circulation for it I'cll repays 
reading and rereading by nil nho appear in court — not only the doctor nho makes practically 
a business of such appearances but especially by those nho may, and often do, find themsolvcs 
in court unexpectedly or e\en unwillingly 

Wlnle tVie author, ns n, InvfyoT, tony not, perhaps, subscrihe without to the 

famous dictum laid doim by 3dr Bumble, to mt ‘*Tlic law js a assi ” he has not hesitated 
to comment upon the absurdities consequent upon Ugal technicalities 

To this reviewer, at least, it is refreshing to read a book on this subject whioh does not 
appear to be based upon the premises that all courts are majestic in their operation, all 
judges learned, and all juries intelligent, not to mention the assumption that all doctors art 
neccasaivly good or useful witnesses 

If all physicians appearing oi about to appear m court were tlioroughly familiar wath 
the chapters on TcstifyiOg, Expert Witnesses, Hypothetical Questions, and Influencing June® 
the spectacle would be much impro%ed m dignity and off ecti\ cocas And every physician it 
he does no more, should read the chapter on Observations which, appropriately enough, begins 
wath * ‘keeping out of trouble ” 

Tins IS a valuable book, not onlv for the doctor but for the lawyer as well 


Textbook of General Bactenologyt 


•^HIS volume needs no introduction TJiat it has now reached an eleNcntb edition is ipso 
^ facto evidence of its usefulness and worth 

The present edition has been extensnely reused, largely rewntt-’n, and entirely rc«et 
and the book non reflects the many important changes and additions which lia\e occurred m 
this field Since the last edition of four ycirs ago 


•Clinical Atlas of Blood Diseases B> A Plne\ "M D \sslstant Phjslcian St s 

Hospital for Women and ChUdren tx>ndon and sttanlej Vsard MD Hlijslclan daie Cancer 
Hospital London Clotli PP HO cd 3 34 plates In color 4 fisaires p PI iKi«ten s bon 
Co Inc Philadelphia Fa 

tDoctors and Tunes H>niphie's Sprlnpstrun Cloth Pp lo5 P Blahislons '^on 

S. Co Philadelphia Pa , , 

tTexlbook of General Bacterlologj rdwin O Jordan M D Professor of B;^ctcrloioin 
Unlversltj of Cliicatm and Hush Medical College Cloth cd J1 pp S2o Fl^,s w 

Saunders Co Philadelphia Pa 
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As heretofore, Jordan’s Bacteriology can he recommended as comprehensive, well planned, 
equally well executed, and authoritative. 

It will without doubt retain the place it has won as a practical and useful standard 
reference text. 


Textbook of Bacteriology’" 

'^niS is an eminently practical volume the purpose of which is to present bacteriology in a 
form best suited for assimilation by tlie student first meeting the subject and the plo'sician 
desiring to review its more important practical and clinical applications. 

To this end controversial subjects and theoretical discussions give place to the practical 
phases of the subject : diagnosis, prognosis, etiology, collection of laboratory specimens, inter- 
pretation of laboratory findings, tre.atment, specific therapy, prophylaxis, and sanitary con- 
trol. Of particular value to the practicing physician is the fact that technical processes are 
limited to those feasible for him to carry out ; when more than office laboratoiy equipment or 
ordinary shill is required, he is instructed only in the manner of collecting the sample, trans- 
porting it to the laboratory, and of interpreting the results. 

The book is well indexed and may be warmly recommended to the practicing physician 
as a very practical, useful, and, withal, sufficiently comprehensive text. 


•Textbook of Bactcriologj". By Thurman B. Rice. SLD.. Professor of Bacteriology and 
Public Health at the Indiana University School of Medicine. Cloth, pp. 551. Fig.s. 1 - 1 . *'• "• 

Saunders Co., Philadelphia, Pa, 
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CLINICAL AND EXPERIMENTAL 


THE BEHAVIOR OP THE EOSIVOPIIILES IN RHEUJIATIC FEVER* 


George FRIEDMA^ JI D and Edward Holtz JID, New York, N Y 


ALTHOUGH the souiee and fniittion of tlie oosinopliilic polMnoiplioimclear 
leucoejtes are not defiiiiteh knowpi, certain cliaiacteusties of their be 
havioi in the peiipheial ciiciilation during the conise of infections liaie been 
deseiibed It has been clearlj established that qiiantitatne diminution of the 
eosinophiles is found dining tlie height of nian.i febrile diseases, such as pneii 
inonia, tjphoid ferci, erjsipelas, acute appendicitis, etc" Subsequently, in 
these infections, then number incieases, fieqneiitlj leachmg a letel Iiighei 
than normal In scailet fesci the In poeosinophilia is of iei\ shoit diiiation 
and lijpereosinophilia appears considcrabh befoie deferrescence In acute 
infections, other than scarlet teiei, the eosinophilic ilnthm is (1) disappeai 

ance fastigiiim, (2) leappcarancc — deteiiescence, (2) transient eosinopliilia— 

torn alescencc The presence of eosmopliiles and cosinophilia during the 
course of acute febrile diseases aie iinneisalh accepted as faiorable piog- 
nostic signs ' ^ " 

In cluonic infections the cosinophiles do not bchatc with the same icgli 
laritj Poi example it has been shown bi Berancon dc Jong, and de 
Sorbonnes'" that in tubeiculosis, the often fatal acute pneiimonic forms ate 
nceouipanied by persistent aneosinophiliat or In poeosinophilia, but in chronic 
tuberculosis w itli the usual cxaceibations, the eosinophilic rhy thm is similar 
to that in acute fcxei-s with faioiable piognosis, le the hy poeosinophilia is 
succeeded by cosinophilia Tlieic is, howeiei, one impoitant diffeicncc, Mz , 


•From th" ^[edical ‘?er%Ice and Out PitJcnt Department of tie S>dtnliRm IlospUnl 
Received for publication Ftbruorj 2 133 j 

1 \neoslnopbUla refei'. to the absence of co«.lnopiaic« In a routine count of 100 coU«! 
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in nonspecific acute infectious, the eosinophilia is comparatively short in dura- 
tion, but in tuberculosis it frequentlj” persists for weeks and sometimes even 
for months. It is seen not only at the end of acute episodes but also in the 
intervals between them. 

Eosinophilia has already been described in rheumatic polj'arthritis.“'®’ 
Tuerck® and Schwarz® observed rising eosinophile counts as the inflammation 
in any one joint receded, and Tuerck also described convalescent eosinophilia 
as high as 13.8 per cent. Mayer® reported a case with constant eosinophilia 
in which the course was short and mild and the recovery was rapid. Wile'' 
described an early eosinophilia in acute articular rheumatism and also in 
chorea. Page, Turner, and "Wilson*® found eosinophilia in rheumatic carditis 
as well as in polyarthritis and chorea. Perry** attached little significance to 
what he termed the usual slight postinfectious eosinophilia with lymphocytosis 
of acute rheumatic fever and carditis. 

The eosinophilic response to rheumatic infection must be further con- 
sidered in relation to the allergic hj’pothesis. Swift*®'** has summarized the 
evidence pointing to the allergic nature of many rheumatic manifestations, 
but found eosinophilia in onlj'^ three of the thirteen cases studied, all of whom 
had chorea. The relation of eosinophilia to the allergic state in genei’al has 
long been suspected but its presence is not constant, and it has been impos- 
sible to attach specific import to it. In asthma, the eosinophiles are not 
invariably increased, but their number is more frequently high than in other 
allergic disturbances.*® It has even been considered presumptive evidence of 
allergic etiology in the absence of positive skin tests.*® Local eo.sinophilia 
accompanied by peripheral circulation eosinophilia is known to appear at 
the site of foreign protein injections.®®’ ®* The nasal mucosa is also a site of 
eosinophile infiltration in asthma and hay fever.®® Ringoen®® produced 
eo.sinophilia in the peritoneal cavity and blood stream of sensitized animals 
in which the shock dose had pi’oduced an anaphylactic reaction. The linkage 
of hypersensitivity to eosinophilia is well illustrated in the case of scarlet 
fever. Not only is eosinophilia present in the early stages of this disease, but 
it has also been shown by Vaughan®* that persons with positive Dick skin tests 
reacted in every case with a rise in eosinophiles to immunizing doses of the 
specific toxin. In two cases, both with strongly positive skin tests, the 
eosinophilia was coincident with the appearance of a rash. The same phe- 
nomenon has been noted by Kleinberger* in response to therapy with tuber- 
culin. Li contradistinction to seaidet fever and tuberculosis, where positive 
skin tests are valuable in indicating sensitivity to a specific organism, in 
I’heumatic fever the value of positive .skin tests is considerablj' diminished because 
of their inconstant and unpredictable appearance. In rheumatic fever an added 
difficulty prc.sents itself, viz., no specific etiologic agent has been conclusively 
demonstrated. Therefore, although we maj’ accept positive Dick tests, tuber- 
culin sensitivity and eosinophilia, when they occur, as direct evidence of bac- 
terial aUergy in scarlet fever and tuberculosis, the corresponding phenomena 
occurring under similar conditions in rheumatic fever can only he accepted 
as additional indications of the probable presence and importance of hj^jer- 
sensitivity. 
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The shoit case histones presented below illustrate foui features of the 
beharior of the eosinoplules duiing the course of ihenmatic infection These 
are (1) the disappearance of eosinophiles flora the peiipheral circulation dur 
ing^ accessions of acute polj arthritis and earditis, (2) the leappearanee of 
eosinophxles and eosmophiba dming the earlj stages of reeo\ery, (3) persist- 
ent eosinophilia in cases of continued actiiitj, (4) tiansient hjpo oi aneo 
smophiha occurring during imnoi e\aceibations m cases of cluonie rlieumatie 
heart disease 

Case 1 — Male, negro, aged forty eight jears was admitted to the dune m March, 1D32, 
complaining of djspnea, substernal pain, pam in the left shoulder, and cough These symp 
toms began two weeks after an icute upper respiratory infection He had had an, attack 
of arthritis at the age of forty years in which the only joint affected was the left lup One 
jear later, he had migrating polyarthritis For the next three years, there were minor joint 
pains and tlien a symiptom free interval succeeded finally bj cardiac decompensation, w Inch, 
interpreted in the light of Inter eients probably wns due to rheumatic carditis The an 
atomic lesion was rlieunititie mitral and aortic endocarditis Auriculoventricular conduction 
was delayed (0 24 sec) He iraproied slowly and m December, 1D32, he was able to resume 
part time work During the reniaindei of the period of observation rheumatic activity was 
considered to be 'tubsiding but there were transient, mild exacerbations The prolonged a v 
eonduetion time temnined uncinnged 

Table I illustrates the behavior of the eosinophiles in the peripheral circulation The 
period of “low clinical uiiproveiuent was marked bv nomil and elevated oosmophilo counts 
The single instance of aueosmophilia wns found during a period when signs of increased 
cardiac embarrassment had temporarily reappeared Tins case illustrates the disappearance 
of the eosinophiles in the routine blood conint (100 cells) duTing exacerbations of aento 
rheumatic carditia and their reappearance during stages of recoierj It also illustrates the 
increase of the eosmopUilcs to a level considerably aboit nnimal (8 per cent) during the stage 
of slowly subsiding active infection, and ancosinophilia during an intcreurrent minor exacer 
bation 

Table I 


Total Leucocyte and Differentiai Blood Counts (100 Cells) Case i 


DATE 

■W B C 

SEGMENTED 

BAS'D 

LTMPII 

MONO 

EOS 

BASO 

9/23/32 

iloOO 

71 

1 

27 

0 

0 

0 

10/ 7/32 

7,300 

70 

0 

26 

3 

0 

0 

12/16/32 

5,700 

50 

0 

40 

6 

2 

2 

1/13/33 

8,000 

54 

10 

26 

C 


2 

1/27/33 

0 300 

52 

ft 

ss 

4 

0 

0 

2/24/33 

7,000 

64 

2 

20 

2 

6 

0 

5/19/33 

7 300 

54 

3 

34 

8 

2 

0 

W 7/33 

6,400 

5<< 

0 

34 

6 


0 

7/14/33 

7,100 

46 

f 

30 

9 

*’ 

ft 

8/ 9/33 

7,100 

64 

12 

18 

6 

0 

0 

a/2»/33 

6,300 

56 

8 

32 

0 

4 

0 

10/ 6/33 

0,950 

49 

6 

38 

5 

2 

0 

11/ 3/33 

C300 

44 

4 

38 

G 

8 

0 


Case 2 — AATute male, tlurtj one years old, a blacksmith, wa-j admitted to the hospital 
May 4, 1934, with acute polyarthritis which involved successneb the right knee, ankles, and the 
wrists He had fever, leucocsiosia a high percentage of immature polymorphonuclear leuco 
cyies, ami increased sedimentation rate 

Defeivescenco xntU disappearance of the joint ayniptoms began a week after admission 
The gradual recoiery from this infection is evidcnreil m Table II by the fall in tempcraturi- 
and pulse rate, and best by the gradual decline of the sedimentation rate The latter shows 
a gradual decrease from 29 mm to 4 mni in six weeks (Cutler method, one half hour) 



228 Tin; joltixai. ok i.aijok \toky axd cmxk’ao aildioixi: 

Thc«c bigii'i ^\olc uci ompunicil b_\ gi:i<]\u\l Uinip.il imiuoNcmcn-t aiul at fust l>j the tiansicnt 
reappearance in tlie penpiicn] hloorj of eosinopliiles in small nimibcis Duiing the period oi 
cstablislicd ( on\ alescenec cosinoiiliiles were eoiistantly piesent, rising to a sbglitl}' increased 
le%el of 5 per cent, ^\ltb tbe exception of one ollser^atlon when they weic absent. The latter 
count was made when a rise in temperature, pul=c rate, leiieocjte count, and immature forms 
indicated a recrudescence of infection. Theie was a complete return to normal two dais 
later, all indices again declining, and the eosmophiles icappearcd. 

Table II 


Total Lfucocitl and DirrrRFX'Ti \l Blood Counts (100 Cells). Casf 2 


BVTE 

C. 

Sl-G 

MENTED 




EOS. 

E\SO 

COMMEM 

TFMP PULSE 

.SLD 

MM. 

.->/ 4/34 

■tllWUlM 

58 


24 

0 

2 


102 0 10.1 4 

90 102 


r,/ 9/34 

15,000 

06 

19 

9 

0 

0 


101 8-102.0 

S8 90 

29 

.5/10/34 

13,450 

02 

10 

IS 

4 

0 


101 0 102 8 

84- 96 


5/10/34 

12,800 

00 

14 

24 

1 

0 


100.0 102.0 

72- SO 



12,650 

52 

15 

20 

4 







11,900 

52 

19 

20 

8 






.5/12/34 

12,700 

49 

18 

26 

7 

0 


100 8 101 0 

70 84 


5/14/34 

13,100 

43 

10 

31 

10 

0 


99.8 101 0 

08 90 


5/17/.34 

12,800 

14 

IS 

32 

0 

0 


99.0 99.0 

68 76 

25 

.5/21/34 

13,000 

01 

11 

20 

6 

2 


98.4 100.0 

70 88 

17 

5/25/34 

7,200 

59 

4 

31 

0 

0 


99.0 99.6 

SO 80 


5/28/34 

8,450 

40 

o 

40 

8 

mm 


9S 4 99 4 

so 84 

17 

5/31/34 

0,800 

40 

2 

45 

3 

■■ 


98 0 99 0 

80 84 

13 

6/ 4/34 

7,100 

50 

o 

38 

O 

2 


98 8- 99 0 

74- 80 

10 

C/ 7/34 

0,900 

43 

0 

47 

3 



98.0 99.4 

82 90 


6/ n /.34 

9,700 

54 

4 

33 

4 


^9 

98.8- 99.0 

82 84 

5 

G/14/34 

11,100 

02 

S 

24 

0 

0 


08.6 100 0 

80 108 


6/10/34 

7,200 

37 

4 

30 

S 

1 

^91 

OSS .09.4 

78- 84 

5 

fi/18/.34 

8,900 

r,i 

o 

34 

11 


98 0- 99 4 

70 84 

4 


•Cutler mi tlioil, ono-lialf-bom i ito 


This case illustrates the reciprocal relation between the indices of infection and the 
disappear.ance .and reappearance of eosmophiles in a ease of acute ihcumatic foicr with pre 
dominant poh arthritis 

C\SF, 3 — remnlc. aged thirteen xe.us This patient came under ohsercation with rc 
sidual joint pains nnd a mitr.al sistolic murmur following an attack of acute poharfhntis 
which had iniohed mans joints suctc=si\ely one month before admission. During tlic one 
month which she spent m the hospital siie bccaiiic afebrile and the Icucocjte count fell from 
14,700 to 9,S00 (Table III). The presence of cosinopliilcs nnd occasional slight cosinophilia 
accompanied a steady clinical iinproiemcnt and fall in the tot.al white cell count Aneosmo 
pbiba, oiiurnng oiiee, was accompanied in a slight loiieoci tosis At distliarge, there were 

TABLr III 


Tot.\l Leucocyte and Diitfkentivl Biood Colnts (100 Cflls) Cvsf I 


batf 

M.B 0 

faFX.MJ\TtD 

B\%D 

lAMPII 

MONO 

K)S 

3/19/34 

14,700 

01 

4 

31 


1 

.3/31/34 

13.200 

46 

4 

41 

4 


4/ 2/34 

11,100 

49 

3 

43 

O 

3 

4/ 0/34 

10.500 

on 

0 

30 

%} 

Cl 

4/10/34 

10,000 

46 

4 

42 

n 

0 

4/12/34 

11,700 

54 

4 

30 

4 


4/14/34 

10,700 

44 

*1 

49 

2 

0 

4/18/34 

9.300 

41 

9 

44 

3 

3 

0/20/34 

10,200 

43 

0 

47 

4 

0 

7/ 5/34 

11,400 

40 

4 

47 

.i 

0 

10/10/34 

9,500 

02 

- 

2S 

"i 
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3 per cent eosmoplules The nncosinophihi w the two suh«?qi?ent follou up e\animntions nss 
comculent with an increase in the leucoca'te count to 11 400 

CvsE 4 — Female, admitted at tUt age of eight jearB for an ecaeniatoul skm eruption, 
ms di'icovered to haie initial cndotartlitis during a routine physical examination There 
liatl been transient niu‘'C«!ar pains in the legs for the two preceding xears Three ^ears later 
she again cinie to the clinic becau*'© of pain in the legs From that timt to the present, she 
Ins slioivn continuous actut iheumaiic infection with dispnea, palpitation, tathjcardn, fever, 
and liemonlngic spots in the nuuoiia luemliranes of the month and of tlie skin''-> In the 
more recent obserrntions, theio his been some sjTnptomatic iinprovement, and for the first 
time in two jcais, the cardivc rate has fillen below 100 per mmutc 

This cise illustrates a iceurient toainophilia iluntig the course of continuous rheumatic 
actnjt} of moderate «eieriti At no tim'» was ancosinophila or Ji^poeosinoplulm obtained in 
eleven ob'«er\ations oier a peiiod of tliuteen months Although tach\cirdia was alwajs 
present and feier at foui cTaminations the pitient s ‘nib 3 ictne condition wua evccilent 
She alwnvs insisted that she felt fine * t\cn when hei pulse: rate was 144 The j>ercentcge 
of pohmorphonuilear leucocifes w is never higher than 62 per cent and immature forms 
were onlj increaael slightlv It 'ihonld ilso he noted Ihit slight ruonocjtosis was present on 
three occasions A peak of 14 per cent cosinophilcs was found at the last examination, at 
whidli time her chuieal coimition was stnkmglj gool 

The continued presmeo of eo-moplulcs with fiiquent -eoimophilia of unusual degree, 
clnrictcnzed a c isc of rlieumatic endocaiditis m which aetmtj was continuous but not 
disabling The absence of leucocjtoais md the mild monocjtosis confirm the impression ot 
a mild chronic infection and a eomparntivcU good inuncdiatc prognosis This patient may 
be thought of as being in the itcoverv stage foi thirteen months 

Tvbi fe. J\ 


Tot\l 

LFLCOCaiE 

AND Duperentivl 

Blood 

Counts 

(lOO Cells) 

Case 

4 

D'VTB 

W B C SEGMENTED 

BIND L\MPn 

MONO EOS 

B\SO 

temp 

FUSE 

10/ 7/32 

10 000 

ofi 

6 

27 

8 

4 


101 0 

11b 

11/ 4/32 

6,200 

30 

G 

49 

4 

2 


100 0 

108 

12/ 2/$2 

0,300 

48 

0 

27 

6 

O 

1 

90 0 

122 

1/13/33 

8 000 

4u 

o 

is 

11 

8 


100 2 

144 

2/10/33 

0,000 

42 

10 

40 

4 

4 


100 0 

lie 

3/10/33 

8,400 

53 


28 

10 

4 


99 0 

124 

4/ 7/33 

0,Ga0 

41 

> 

-.c 

10 

8 


99 6 

100 

5A8/33 

0,700 

06 

G 

30 

G 

2 


9S6 

126 

r/28/33 

11,100 

36 

4 

42 

C 

0 


99 4 

100 

10/20/33 

fi,n50 

oi 

9 

28 

8 

1 


99 4 

120 

11/17/33 

0,050 

GO 

1 

20 

4 

14 

1 

99 0 

02 


CiSE 5 — A white femah fiftv two vears of age idmittcd to the hospital with acute 
polj arthritis of one montli’s duration and mitral stenosis and insufiwiencj She had had 
polyarthritis at five jears ind thirty five jonr*i The sjmptoins were dvspnoa, palpitition 
and slight dependent edema for two weeks prior to admission Auricular tibrillition w is 
present on the first da), after which it w is icpliccil b) normil sinus rhjthm Transient 
fibiillation appeared once more during ljo«pit iliziition Fever and tachjcardia were present 
throughout, with remissions and oxitcrbations and a pleuropericardial rub appeared for 
a fen da>s She also had transient partial a v blocl. 

The record of tht blood findings (Tvblt V) illustrates a complete dis ippearancG of 
the eosmoplules from tlu blood during the height of the pot) arthritis attnek Reappearance 
of eosinoplulfs lecompmicu h r first tetnpoi irv jinprovemonl when joint imolveraont had 
entirel) disappeared The tosiuophiles agiin tli«appiar«d '•ml remaincii absent during the 
eiaeorbated nctnita of tlie rhcumatie infection of the heart Tlie last three blood counts 
*:lmwed normal eosmopliik counts together with v niarkoil drop in the pohniorjbonuclear 
cells and n rise in tlic monoevtes 

CvsF 6 — Malt, white, thirtv two jears of ape, ndnutted ‘o tlie ilmu. Jan It intl 
tompl lining of shortness of breath, pain in the pertcordium nnd left knee joint, anl tlie arms 
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Table V 


Total Lel-cocvte and Diftekential Blood Counts (100 Cells). Case 5 


DATK 

w.n.c. 

SEG- 

MEKTFD 

BAS'D 

LV>rrii. 

JtOKO. 

FOS. 

TEMP. 

rUESE 

SFI>, 

TI>tE 

51M. 

5/ 9/34 

S,G00 


s 

18 

4 

0 

99.8-101.4 

92-100 

14 

r,/u/s-i 

8,000 

.18 

10 

20 

12 

0 

100.0-101.4 

88- 94 

25 

.■)/1.0/.34 


.13 

13 

26 

8 

0 

99.6-101.8 

90-100 


.1/1 S/34 

6,900 

61 

16 

19 

4 

0 

09.0-100.4 

81- 00 

12 

.V21/34 

8,9.10 

67 

14 

1.1 


1 

9S.4-100.6 

84- 92 

0 

.■5/28/34 

7,400 

60 

10 

18 

6 

0 

99.8-101.0 

88- 98 

7 

.■5/.31/34 


70 

10 

12 

6 

2 

99.6 

86- 88 

10 

6/ 4/34 

8,300 

68 

10 

12 

6 

4 

99.4-102.0 

84- 88 

18 

6/ 7/34 

6,000 

70 

n 

12 

0 

1 

99.4-100.0 

84- 88 

20 

G/11/34 

.1,900 

61 

12 

16 

9 

0 

99.S-100.6 

84- 88 

15 

G/l.'5/34 

s,.ioa 

62 

s 

20 

10 

0 

99.4-lOO.S 

82-100 

11 

0/18/34 


6.1 

16 

14 

5 

0 

100.2-100.6 

82- 84 

19 

G/21/34 

.1,400 

64 

12 

20 

4 

0 

98.6- 99.6 

68- 84 

25 

r./2.j/34 

4,900 

.14 

10 

24 

10 

o 

98.8- 99.2 

84- 88 

10 

C/2S/34 

.1,6.10 

46 

11 

31 


2 

9S.S- 99.0 

78- 80 

13 

6/30/34 

.1,9.10 

40 

12 

.30 

10 

o 

9S.8- 99.2 

84- 96 

18 


and soles of the feet. There was no history of antecedent rhoumatie infection. Within two 
years before admission, lie had been in hospitals twice for partial decompensations. The 
anatomic diagnosis was mitral endocarditis. 

The blood examinations from .Taniiary, 1931, to April, 1932, revealed frequent lenco- 
eytosis, a relatively high poljTnorphonuclcar count and a high percentage of immature forms. 
Of eight counts made during this period, cosinophiles were absent five times. After Hay, 1932, 
eosinophilcs were found in every film examined, reaching C per cent on four occasions. Con- 
comitantly, the polymorphonuclear and immature forms maintained a decidedly lower level 
than during the preceding years. It is considered that the changes in the blood count il- 
lustrate a case of very mild rheumatic aotivity gradually decreasing and reaching a minimal 
level. 


Table VI 


Total Leucoctte and Differential Blood Counts (100 Cells). Case G 


HATE 

■VN’.B.C. 

RFOMFKTED 

BAND 

IaYMPU. 

MOKO. 

EOS. 

BASO. 

1/15/31 

11,300 

63 

o 

22 

o 

3 

0 

1/21/31 

12,300 

62 

8 

23 

3 

0 

4 

1/21/31 

S.900 

64 

9 

21 

0 

n 

«) 

3 

1/22/31 

12,400 

03 

7 

'J4 

7 

0 

o 

1/29/31 

11,800 

GO 

8 

29 

o 

0 

1 

1 1/10/31 

8,200 

42 

10 

42 

4 

2 

0 

4/14/32 

8,200 

62 

O 

30 

0 

0 

0 

5/30/32 

12,100 

52 

10 

3G 

o 

0 

0 

9/23/32 

8,500 

48 

3 

42 

6 

1 

0 

10/21/32 

11,000 

51 

8 

32 

S 

1 

0 

11/18/32 

13,600 

52 

4 

34 

C 

4 

0 

1/ 4/33 

9,000 

02 

O 

IS 

10 

6 

o 

2/17/33 

11,000 

52 

4 

36 

6 

O 

0 

3/24/33 

9,000 

50 

S 

28 

8 

6 

0 

6/ 2/3.3 

10,250 

to 

4 

38 

8 

2 

o 

8/ 1/.33 

9,350 

52 

4 

38 

O 

4 

0 

8/15/33 

8,300 

53 

6 

.36 

4 

1 

0 

11/17/33 

12,650 

61 

S 

20 

4 

0 

1 

12/29/33 

10,600 

48 

2 

41 


0 

0 


Case 7. — Male, admitted to the hospital in December, 1928, at the age of fifteen years 
for his second attack of polyarthritis within ten montl";. Hitral and aortic endocarditis v.crc 
present. .At the end of .six necks tlie acute articular symptoms and the fever had suhsided, 
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And he ^\as discharged to tiie clinic. Slight evicerbations of rheumatic actiiitj appeared m 
February and again in April, 192& In each of these there i\as fo^er but no joint pain 
Tn the summer of 1929, he improved but not until late tint vear was he allowed to resume his 
school ^ork Following this there were abort bouts of infection in December, 1929, and in 
October, 1930 In the interim between those two fttt''cks there were no sjmptoms In 
January, 1933, he had another vhort bout of feicr without sj mptonis, other tliaii slight malaise 
He returned to work and since tlicn has had no signs of renewed infection 


Tabi e "N II 


ToT\L LEUCOCATE AhD DlFFrRFMlAL BLOOD COUNTS (100 CELLS) C^SE 7 


DATE 

XI n e s>i XfFXTED 

DIXD 

LX MPII 

XIONO 

EOS 

3KS0 

9/26/29 

13100 







19/10/29 

9 000 

>0 

O 

35 

7 

1 


10/15/20 

0 200 

a2 

4 

40 

2 

2 


10/29/20 

10 400 

48 

0 

3S 

10 

3 

1 

10/30/20 

6 400 

"0 

2 

43 

3 

1 


6/20/30 

0 400 

5S 

2 

15 

1 

2 


10/ 0/30 

11,150 

40 

(> 

52 

2 

0 


30/21/30 

0 400 







10/25/30 

9 800 







U /9/31 

12,500 

46 

r 

42 

2 

4 


11/37/31 

0 200 

50 

0 

44 

2 

4 


1/21/32 

8 900 







4/25/'!^ 

0 810 







12/ 3/32 

S 800 

46 

2 

36 

12 

4 


■)/10/33 

12 700 

,2 

4 

14 

8 

2 


f/S0/3J 

0,000 

<3 

r 

20 

0 

4 

1 

0/ 8/31 

8 700 

.4 

3 

30 

2 

2 


10/ 6/31 

8 0)0 

.1 

4 

42 

1 



1/26/34 

8 .00 

41 

4 

38 

30 

7 



This esse IS niaiked bj the almost continuous presence of the cosmophiles m the blood 
One obsenation of ancosmophiba was made The patient was alwajs i-olatiiel} m goo.d con 
dition throughout the period of oLsenation Dosinophilia of ^c^\ mild degiec occurred scioral 
times reaching a level of 7 per cent at the la«t examination 

DISCUSSION 

The behaAioi of tlie eosinophilic pohmorplioniiclcTi leiicocjtes in iheu 
matic feAcr is similai in all lespects to that seen in othei infections In acute 
ilieumatic polj arthiitis and cauhtis duiin^ the fastigiiini, there is hjpo or 
aneosmophilia This is succeeded bx a rotuin of the eosmoplules to the blood 
AAith fieqweut conAalescciit eosmophilia The preafest vauet\ of cosiiiophile 
lesponsc is seen m patients who hate well dex eloped iheuniatic lieait dis 
case In these subjects theic aie found Jnpoeosiiiophilia, aneosmophilia and 
persistent oi lecuirent eosmophiha Fiom a stiidx of the nboxe tabulated 
differential counts lionexei it is appaient that in so called chionic iheumatic 
heait disease, the piesence and absence of eosinophiles and the occurrence of 
eosinophilia haxe the same significance as m otliei infections Tlie concept 
of rheumatic lieart disease as a chiomc infection x\ ith frequent acute e-cacorba 
tions of xaiiable degiee offeis the kex to an understanding of the appaient 
complexity of the eosinophilic behaxioi Thus lepeated and coiitimiowi ab 
sence of eosinophiles from the blood oxei a period of time x\as niunxs found 
to be associated x\ith otliei exidences of a sexeie and actixe infection In the 
majoiitx of cases showing contmuons aneosmoplulia or hxpoeosinophilia of 
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lliis type, the patient was ill enough to be confined to bed. Conversely, Avheii 
the eo.sinophiles were contimioiisly present in normal or increased numbers, 
the infection was alway.s subsiding. It may be stated that eosinophilia al- 
ways indicates convalescence, which in rhenmatie fever is admittedl 3 ' veiy 
often a protracted process. Finallj-, occasional aneo.sinophilia occurring in 
patients who usuall.v present normal or high coiuits. undoubtedl.v indicates 
miniatiire exacerbations of activity- which give rise to little or no clinical 
disturbance. 

Swift has shown the close resemblance of rheumatic fever to tuberculosis 
and has pointed out manj* similarities in the natural hi.storv of the two dis- 
eases. The close coiTespondcnce of the eosinophile behavior in rheumatic 
fever with that described bj' the French observers in tid)erculosis.’- affords 
another point of identity and the analogj- constitutes further evidence in 
favor of the allergic hj’pothesis. 

Continued observation of the behavior of the eosinophiles, over long 
periods of time in the less acute cases, is a reliable index of activitj* of rheu- 
matic infection and is valuable as a basis, in some cases, for immediate 
prognosis and clinical management. 

COXOEUSIOXS 

A stud.v of the eosinophiles in acute rheumatic polyarthritis and acute and 
chronic rheumatic heart disease leads to the following conclusions: 

1. In acute rheumatic polyarthritis and earditi.s, the eosinophiles are ab- 
sent or diminished in number during the height of the disease. 

2. During the stage of reeovciy, the eosinophiles reappear and there is 
postinfectious eosinophilia as in other acute infections. 

3. Continuous aneosinophilia and hj'poeosinophilia over long periods of 
time occurring in all three tj'pes of the disease and their combinations, indi- 
cate intense activity- of infection. 

4. Recurrent and continuous eosinophilia indicate convalescence. 
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THE IiVFEUEiVCB OP SUCROSE INGESTION ON AMINO ACID 
NITROGEN AND IIREA NITROGEN CONCENTRATION 
OP THE BLOOD' 


E. G. Schmidt, Ph D , and J S Bastla.vd, JI D , BALTnionn, Md 


W HILE the metabolism of glucose has been subjected to intensive study 
less attention has been given to that of stioiose An invesfigafion con- 
cerning tlie influence of alimentary dextrose upon the ammo acid nitrogen 
and urea nitiogen content of the blood has been reported in a recent paper 
in this journal. 

By the use of similar experimcntr.l method.s 2G patients have been sub- 
jected to suciose tolerance tests and the corresponding blood sugar, amino 
acid nitrogen, and urea nitrogen was determined at the fasting, oiie-honr, 
two-hour, and threc-honr inteivals following the ndniiiiistration of the sugar 
Analysis of the data m Table I demonstrates the fact tliat alimentary 
sucrose also depresses the postabsorptive le\cl of amino acid nitrogen and 
urea nitiogen In general, the icsiilts are similar to those secured witli 
glucose. Tims the aveiage niaAimnra dceicasc in amino acid nitrogen re- 

•From the Blochomlc'iJ and Mfclh il Dtpiilment’* of Merev Hospital and the IXpart- 
ments of Biological Chenilstra* .vnd Mtdicino of the XTnlvirsIt> of Jlarjland .School of Medicine. 
Received for puhllcition Mireh 13 l*>3i 
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suiting fiom live ingestion ot snciose was 8 07 per cent as compaied with a 11 78 
per cent decrease in the same constituent piodneed hy a similar quantity of 
dextrose The average maximum decrease in uiea nitrogen was 8 74 per cent 
as compared with a 13 04 pet cent decrease with glucose Thus allraentar^ 
sucrose seems to produce a somewhat smaller reduction in these nitrogen 
constituents of the blood than does an equi%'alent quantity of dextrose 


OK CHRONIC HYPERTENSION OP NERVOUS ORIGIN* 


J .T IzQuiERDO, HD , Mexico DP 


E vidence wdnch has been accumulating within the last ten jears has 
definitely pio\ed that blood pressuie is self-regulated by a leflex ap 
paiatus go\eined impulses tahing oiigin in special piessure receptors 
These aie located (Pig 1) in definite aieas of the nrteiial s\stem the walls 
of the aoita, close to the heait, and the two swellings at the beginning of each 
of the two internal caiotid aiteries, known as the catoiid sinuses (Pig 2 ) 

In the regions wheie leceptors aie located, the aiteiial walls arc thinnei 
and ha\e a peculiai stiuctiue (fewei muscle fibeis and moie numerous elastic 
fibers) which make them more susceptible to changes in piessure Deep m 
their ad\entitia the^ show rich nci\ous bianclungs which aie connected with 
the piessiue leceptois These, as shown b> De Castio (1028), either keep a 
parallel diiection to the %ei*y iegularl> airanged fibeis of collagen (Pig 3) 
or form spuals among them Both dispositions piedispose to change of foim 
or position following changes m the degiee of distention of the aiterial walls 
Two nerves anse from the aortic leceptors, the aoitic neives, whose de 
^elopment and distribution are better undeistood since Tcllo (1924) studied 
them Another pair of ne^^ es, the cat otid sums nei vcs, originate in the carotid 
sinus leceptois and enter into the glossophaijngeus as it emerges from the 
skull 

By faiadizmg the cential end of aoitic oi caiotid sinus nenes, reflex 
heait letaidatioii and fall of blood pressuie aie eioked t 

But what IS moie important than the lesults of artificially stimulating 
these neives, is to Know' what aic the effects excited bj the natural stimuli, 
playing coiitimiallj upon tlie leceptois liom which the} originate, i e , bj 
changes in aitcrial blood pressure These lia\c been demonstiated b> dif- 
ferent methods 

•From the Department de Flsloloirfa EsewK do MotHclnn UnKer'si lad Nadonal dc 
Mexico 

Hecel\cd for publication December 21 1034 

An address delhcred to tlie a^sembU of the Notional Acadcm\ of Medicine of Mexico 
and the Texas Intemi'ita Club ns jrue‘’t«» of »he Mexican socictj for Internal Medicine in 
Mexico DP September 19 1931 

tFor this reason tlie name dcpressoi ner\c orl4.Innted to deslf-nate the aorttc nerves 
vvlien these vvere the onl> known can no lonscr be uscil speciflcallj for tiiem 
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chaiig'es in the general blood pi'essuie; (2) that the reflexes thus evoked (see 
Pig. 4) are mediated, mainly tlirongli clianges in tlie vagal cardioinhibitory 
tonus and the general vasoconstrictor tonus, and secondarily upon the gen- 
eral vasomotor tonus and the eardioacceleratoiy tonus 

By means of these cardiac and vascular reflexes, both the aortic and 
carotid sinus nerves maintain caidiac activity and blood prcssiue within limits 
of great constancy. Under normal conditions their antagonizing effects may be 
as great as to counterbalance the general rise of blood pressure evoked by 
splanchnic stimulation (Pig. 5, A) 



Flgr. 3 —The sensitive receptors (b ond c) from which the carotid sinus nerves are Issued. 
a, elastic lajer Ijine dccplr In the adventitia (From De C&stro, 1528} 



Pig:. 4 — A «il<etcji of the circulators reflexes originating In the pi ensure receptors r, 
vagus ner\e C, vasoconstrictors , D, va^odllntors . +, excitation, inhibition (From Koch. 
1931) 

When the aortic nerves liave been previously severed and the c.irotid 
feimis nerves have been functionally excluded by clamping of the ttvo common 
carotids, the blood piessure rises and the heart beats are at a higher rate 
(Pig. 5, S). But if then the splanchnic nerve is stimulated under the same 
conditions as before, the blood pressure curve is considerably higher than 
when both sets of nerves arc intact (Pig. 5, B). This is because vasocoiistric- 
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tion is left free to come into play -vvitlioiit being antagonized by the compensa- 
tory reflexes. 

The self-regulation exerted by this apparatus gains in accuracy on ac- 
count of its being formed by four units with their origins located in different 
parts of the arterial system. When one of these units becomes activated, the 
others react at once to counterbalance the reactions produced by the former. 
This antagonistic action of the other units made it at first difficult to demon- 
strate the different tonus effects individually exerted by each of them. 

Eeaders intere.sted in the development and details of the problem are 
referred to three excellent monographs, written by Hering (1927), by Koch 
(1931), and by Heymans and collaborators (1932). 



HI 

” mrnammmm 

A. B. 

Tig. 5 . — ^Effects of faradlzing thq peripheral end of the splanchnic nerv^e. A, when both 
aortic and carotid, sinus nerves arc intact B, after tiic two aortic nerves have been severed 
and tlie two common carotids have been clamped at (i. (From Izqulerdo, 1930.) 

POSSIBLE SIGNIFICAXCE OF THESE REACTIONS 

Now, let us turn to the question of the relations it might have with the 
development of hypertension. Docs there crisi, in animals or in man, some 
form of chronic Injpcrtcnsion due to reduced or even absent function of this 
sclf-rcgidating mechanism ? 

Experiments in animals have provided a satisfactory answer to this ques- 
tion. Animals cannot live with the high blood pressure produced by the total 
elimination of the four presso-sensible nerves. But if the nerves of one side 
are first removed and then those on the other, they survive, especially if impor- 
tant amounts of blood are drawn when the second operation is performed. 
Babbits operated upon by Koch and ifies (1929) lived with hypertensions of 
150 to 180 mm. Hg (their normal blood pressure being between 90 and 100 
mm. Hg) for more than a year and a half, which is about a fourth of their 
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norraai lifetime, I have seen dogs in which high blood pressure (between 
200 and 250 mm. Hg) persisted some months after elimination of their two 
sets of pressO'Sensible nerves. 

But IS hypertension of this Kind found in man? Ls there any morbid 
process capable of suppressing, as in the experiments, all the four presso-sensible 
nerves? Although it seems that tins may happen, at least in cerdain forms of 
beriberi poljTieuritis (see Koch’s monograph), it is not hkelj' that the problem 
of human chronic hj’pertension should be referred to as an alteration of this kind. 




Fig e — Cardiac snadow^ In the rabbit, in normal comUtion ami tTvcIve da>s after total gup- 
pre’sston of the four presso-senslble nerves (Plates from Hammej and Mies. 1929) 







—Distribution of the sclerotic lesions develop^*! in the aortas of tno rabbits after two 
montlis of chronic hypertension <140 mm Hg> (From Nordmann. 1329 ) 


It IS more probable that in man the morbid lesion must be located in the 
receptors tliemsehes, piimarily or secondarily altered by previous changes 
in the arterial walls, where they are located. 

It has been knonn for more than tnenty years (Hirseh and Thorspeckeii, 
1912), that experimental hypertension, produced and maintained by repeated 
injections of adrenalin, prodnecs .at length calcareous infiltrations and points 
of lesser lesistance in the aortic walls Furthermore, in anim,ils with chronic 
hypertension from suppression of all the presso-seiisible nerves, radioscopy 
has shown during life, and postmortem has confirmed after death, that the 
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heart becomes at first dilated (Pig. 6) and then hypertrophied ; that the 
aorta is also distended and that in this and other arteries the M’eil-lvuown 
lesions of arterioselei-osis (Fig. 7) are present. (Hammer and Mies, 1929; 
Nordmann, 1929; Mies. 1930). There is no po.ssible doubt abont this; hyper- 
tension may lead by itself to the production of arteriosclerosis, probably as 
the result of strain 'which a contiimous exaggerated distention puts upon the 
circulation -within the arterial walls. 

According to current views among clinicians this same order of events 
would take place in man. For them, exaggeration of the arterial tone consti- 
tutes the initial trouble, which according to Volhard and his school would be 
the result of vasoconstrictor substances taking their origin from circulatory 
and renal deficiencies. But one might su-speet, as well, that this might be 
the result of a primary fvmctional deficiency of the reflex apparatus which 
regulates blood pressure. This seems to be supported by the fact that iu some 



s. — Change? In Uloofl pressure nntl In heart rate, iletermlnca by .strong reflexes evoked 
In innn by un Injection ot adrenalin. (From Izqulerdo, 1921) 

persons hypertension may go for ycar.s without leading to the production of 
eardiovaseiilar le.sion.s. But a.s is also known, the oppo.site is true. i. e., some 
individuals with arteriosclerosis never develop hypei’tension. It is therefore 
evident that to solve the problem, additional information is needed upon the 
functional condition of the units integrating the self-regulating mechanism. 

It is de.sirable to develop some convenient method for testing clinically 
the functional responsiveness of the whole self-regulating apparatus, to gen- 
eral rises iu the general blood pressure, a.s when adrenalin is injected. To 
begin with, the normal type of reaction must be found. I have seen that tlie 
rises of blood pressure thus produced in persons with highly reactive nerves 
evoke such powerful reflex actions as to completely counterbalance and even 
reverse (Fig. 8) tlie direct pressure-raising action of the drug. Such results 
arc but a mere duplication of those observed in the laboratorjv In persons 
with lowered reactivity of their prc.sso-scnsiblc nerves, the same doses of 
adrenalin are expected to produce much higher rises of pressure than when 
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conditions are noimal Of couise, such a test mil be peimissible onij m 
indnidiials in Tihom no vascular luptiues might be expected 

The funcUonal leachviiy of ihe iioo cmotid sinu^ics has been tested by com 
p)css\ng them f)om outside The sloiung of the heart thus produced uas be 
lie^ed, since the im estigations of Tscheiniaclv, to be due to a mecluimcai stun 
Illation of the vagus But Ileiuig pio\ed, first, that this is not stimulated 
pressure, and second, that positne lesults aic obtained onlj nhen piessmc is 
exerted exactly upon the point wheie the eaiotid bifmcates Compiessiou of 



Fig g — The two Herlnps point* for the carotid compression fFrom HerJnff 1927) 



Pie 10 —The effects evoXed in man by compression of the carotid artery In III the 
compression Is exerted upon the tno carotid sinu'se* between c anti / In IV both common 
carotids are compressed fiom o to ) (From Resnlcr* 1930) 

point I in Fig 9 where t]ie cmotiil sinus is felt to beat eiobes in man a (limbic 
reflex; (Fig 10) nhicb slows the liearf nncl makes the blood piessiire fall 
Neiertheless it has been shown tlmt the ilailiiiij point foi Iheic reflexes is not 
in the icccptois ihemsehes but in the comprcsscit caiolid mins ncives, pai 
ticiilarh if pressure is more elTectneh applied upon them tlnoiigh an arten 
with indurated walls The method is therefore, unsuitcd for petting iiifomiii 
tion on the receptors themseUes 

Anotliei method also dei eloped b) ncriiip winch is but a particular 
application of the occlusion method formerli referred to, is to be pieferred 


242 


THE JOURNAL OP LABORATORY AND CLINICAL MEDICINE 


for this purpose. Pressure is exerted with the tips of three or four fingers 
upon the middle portion of the common carotid (point 11 in Fig. 9). Thus the 
carotid sinus becomes more or less emptied of its blood and its receptors cease 
to be excited by distention of the wall: a double reflex (Fig. 10, '7F), b6th'of 
tachycardia and hypertension, ensues. By discontinuing pressure and thus 
allowing the carotid sinus walls to redistend, with blood rushing in, the two 
opposite reflexes are elicited (Fig. 10, lY). The results are especially marked 
when both carotids are compressed and decompressed at the same time. 

Both Regniers (1930) and Mies (1932) i-eport having obtained very inter- 
esting results by using this method. In Regniers’ patients with essential 
hypertension and no cardiovascular lesions, reopening of the Carotid never 
produced either the vagal or the lij^pertensive reflexes. In Jhe seventeen 
individuals with essential hypertension observed by Mies, the possibilities of 
renal lesions were ruled out by submitting them to adequate functional tests. 
In them, neither carotid compression nor decompression produced cardiac or 
vasomotor reflexes. In view of all these new data, the existence of a primaiy 
and permanent hypertension, due to functional deficiency of the nervous 
regulatory apparatus, seems to be on its way toward recognition. 

Observations have also been reported which show that sclerosis of the 
arterial walls at the points where the receptors lie, may lead to elimination 
of the self-regulating mechanism (Hering, 1927). This would either create 
hypertension, or if hjqiertension is already present, convert it into an irrep- 
arable process. 
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AN ABRIDGED KEY TO THE SPECIES OF PATHOGEMC FUNGI* 


Fredfrick W Shaw, MD, Richmond, Va 


T his Kei is a companion to ‘ An Abndged Ke\ to the Genera of Pathogenic 
Fungi ” Mhich appeared iii this doiRSALt A sMiopsis foi most of the 
pathogenic species of the genus is gnen It must be boine in mind that these 
organisms vart iii their motphology on different culture mediums, and that 
they maj %arj on the same sort of medium 

In the instances of the species of the sapioplijtes, the more common mem 
beis are kejed, but summary is gnen 

Detailed liteiatuie sliould be consulted foi the stud> of the Dcimatophytes 
The Genera in this he^ are numbered as m the 'key to the genera 


1 KEl TO THE fePLCIEb OF THE GENUS EPIDERMOPHITON 

The bettei Knoun species of this genus mn\ be lecogmred as follows 
Lemon jellou giontli on Saboiiraud^s agar 

1 E C} tins 


Pale rose 
Deep led 


E pel neti 
E riibtnm 


The less knoun species uhieli lla^e been described aie 

E interdigitale, E lanoioscum, E nwemim, E plunzonifonnc, and E 
salmoncum 

1 Epidermophyton cnins Castellani, 1905 

Examination of the skin in hjdroxidc shous an abundance of filaments 
4 5fi m diameter, composed of quadrangulai cells lomed end to end and dis 
sociatmg leadily These filaments are developed lioiizontalI.\ in haidcned 
areas of the epidermis The deeper lajeis of the skin are not m%aded 
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On culture mediums, growth is sloiv. The color is lemon yellow, dry and 
powdery, but heeomes rapidlj”^ downy and white, hj" pleomorphism. Micro- 
scopic examination reveals the eharacteristic pluriseptated spindles. 

Pathogenesis; Eczema marginatum or Tinea cruris. 

2. KEY TO THE SPECIES OP THE GENUS TRICHOPHYTON 

The more eommon species maj' be elassified as follows; 

Endothrix 

Cultures aeuminate 
Growth white 

1. T. acuminaimn 
Growth violet 

2. T. violacemn 

Cultures ci-ateriform 

Yellow center with white periphery 

3. T. crateriformc 

Cultures crateriform and ci’eased ; wliite 

4. T. plicaiilo 
Cultures cerebriform 

5. T. cerehriforme 

Ectothrix 

Small spores (3/i) ; growth rapid 

Growth starlike, powdery surface, plaster-like ; frequently 
coiled bodies 

Gj'pseum group 

Growth snoM'flake-like, downj’; coils and spindle spores lacking 

NiA'enum group 
Large spores (5-8/a) 

IMegaspore group 

1. Trichophyton acnminatuin Blanchard. 1895. 

When the hair is examined in hydroxide, short and A’ery fragile mycelial 
elements, ivliich dissociate into round, oval or cylindrical spores of from 5 to 
In in diameter, are seen. 

On culture mediums the groivtli begins in the form of a small hemispheri- 
cal cone, surmounted Avith three or four fimbriated, pinnate points. Older 
cultures may become lacunar. 

Pathogenesis; EingAvorm of hail’, skin, nails. 

2. Trichophyton violacenm Bodin, 1902. 

This endothrix fungus Avas discovered by Sabouraud in cases of dry tinea 
of the scalp and heard. On culture it grows Avith the form of a slight di.sk, 
acuminated at the center. The groAvth is thin, moist, and pale brown or 
gamboge in color at the beginning; later it becomes larger. Small riddled 
furroAA’s are formed, and in about three Aveeks the culture becomes a violet 
color. This color is lost after a number of transplants. No spores are formed 
in cultures. 
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3 Tiichopliyton ciaioifoime Sabomaiid, 1902 

When examined in In dioxide, the liau is seen to be filled w ith simple fila 
ments, foiined b 3 a senes of qnadiaiignlai spores of 4 to by in length gniiig 
the appearance of a laddei Gionth on maltose medium begins as a uliite 
groutli, uhicli extends until the boidei is raised The consistencj of the 
colon} IS %ehet 3 , at fiist, latei becoming di\ and pouden As giouth eon 
tmues, the coloi becomes eieamj 

Pathogenesis Pinguoim of the scalp, heipes cncinata of the smooth 
skin, iingirorm of the nails and dl^ tiiehoph 5 tosis of the e^elashes 

4 TncJiopJnjion plicatile Sabouiaud 1909 

This fungus inaj be found aiound the haii Cultuics lesemble tliose of 
T aaieufoime The^ aie uhite and poudei\ uith then suifaces folded at the 
centei , the penphen piesents a poudcl^ 7one 

Pathogenesis Dij and ^\et tnchopln tosis of the beaid 

5 T)tchoph\jion cochufoune Sabomaiul 1893 1909 

The =km when examined in Indioxide lesembles that of T oafeiifotmc 
On. cultiue this fungus ma\ be distinguished fiom T ciafcufontie h\ the chiffon 
nppeaiance of its smface and its coloi uhich becomes cieam in old cultmcs 
The peuphen of the colons shows pouden like la^s distinct and unequal, 
Millie that of T oafenfonne is a poudon like auieolc 

Pathogenesis Ilcipes ciicmata nngwonn of tlie scalp and beaid 

S KL\ TO Tire SIECrCS OF THE CCS ITS VCHOHIOX 

Yellouish colonies ‘liglit dinet in the te/itei, the lomfiimloi smooth 

1 ..1 (/{jp-ieum 

Colonies imifoimh ulnto Mith dinet 

2 A quinckeauum 

Colonies light jellou ccrebiifouii 

3 ^1 ^(Jioenlcini 

1 Achonoii (jypscum Bodiii 1907 , 

Coloin flat jelloMish uitli a little tuft of uliite donn in the centei and 

a nhite boidei Isolated from a case of foMis 

2 Achonon qmneleanum TiOpi 1890 

In the lesions the imcelial filaments aic abundant and aic bioken up into 
small segments Mhich constitute the spoies On cuKure medium the giowth 
is uiiifoimh uliite uith a dinet and a Miinkled centei The organs of le 
pioductioii appear about the foiuth da^ and aie of the Acladnim t\ pc The 
cause of Mouse PaMis, tiansmissible to man 

3 Ac1io)ion schociiletnt Renmlv 1845 

The fungus ma\ be demonsfiated in eithei the scutuluin oi hair and ap 
pears as rounded cells o^al cells and shoit and long filaments Colonics are 
at first \elloMisli and naxi becoming much wrinkled with age Some strains 
develop whitish aenal Inphae This fungus is extiemeh pleomorphic The 
cause of fa^ms 
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4. KEY TO THE SPECIES OF THE GENUS illCROSPORON 


Tladial furroivs; small central, elevated knob. 

1. M. aiidoumi 

Xo furrows 

Central portion of colony flat 

2. il/. lanosum 

Small central knob of light yellow 

3. M. felineuni 

1. Microspoi'071 midoiihii Gmby, 1843. 

Clarified with hydroxide or other fluids, the hair presents, under the 
microscope, a multitude of small spores 2 to 3fi in diameter, polyhedral and 
doubly contoured. Hyphae on inside, spoi’es on outside of hairs. The colonies 
are snow white with a small central knob elevated above the surface, and con- 
taining from four to six deep clefts. The whole surface of the colony is cov- 
ered with a fine duvet. Cultures grow slowly. Causes ringworm of scalp. 

2. Mici'osporon lancstmi Sabouraud, 1907. 

Hairs in hydroxide similar to ill. audouini. Colonies show a central flat 
elevated ring of aerial hyphae; no folding; woolly surface; become reddish in 
the center, when spindle spores are formed. Causes ringworm of the scalp. 

3. Micj'osporon felinmm Fox and Blaxall, 1896. 

Rapid growth on culture medium. Colony regular in form, with a small 
central disk of a jmllowish color. The peripheiy is composed of a fine radiat- 
ing duvet. 

Pathogenesis : Tinea capitis very often accompanied by cutaneous lesions. 

5. KEY TO THE SPECIES OP THE GENUS ENDODERJIOPHYTON 


Cultures become black 
Rapidly 

1. E. mansoyii 

Slowly 

2. E. conceniricum 


Cultures red 

3. E. indicum 

Cultures light yellow 

4. E. iropkale 

1. Endodevmophijfon mcmnoiii Castellani. 1914. 

Direct examination of the scales of the skin in hydroxide shows a network 
of mycelial filaments of a greenish yellow coloi-, and are composed of oval or 
rectangular elements of unequal dimensions, or of chains of spores. Slow 
growing: at first amber in color, later black; no duvet. Found in Tinea 
iiiihricata. 

2. Endodermopliyton concentricnm R. Blanchard, 1895. 

Differs from the above by its cultures which slowl 3 * turn black. Found in 
the same conditions. 

3. Endodermopliyton indicum Castellani, 1911. 

Differs from the above by its yellow cultures and duvet. Later the growth 
becomes red. 
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4 Undodef'Tiiophyton twpicale Castellani, 1914 

Exammation of the scales of the slvin similai to tlie abo^e Colonies 
ciinkled, slig'lit amber color, becoming deepei with age, cluiet nsiiallj absent 
Found in the same condition as the abo've species 

6 KEY TO THE SPECIES OP THE GENUS MALASSEZIi 

Causes a broum eruption on uhite skin 

1 M furfu) 

Causes a reddish "vellow einptJon on ‘nhite skm 

2 If t) opica 

1 Malassez^a fwfur Ch Robin, 1852 

When the skin sciapmgs are examined in hydroxide solution, the fungus 
is seen in abundance eithei in the foim of filaments or of rounded spoies The 
filaments measure about 3/i. in diameter, aie unbranched, flexuous, continuous 
or septate The spoies are fiom 3 to 5/4 in diametei, generallj in masses of 
from 15 to 30 elements Said to have been culti\ated on glycerinated gelatin 
Causes pityiiasis ■versicolor in man 

2 Matassezia t7 opica Castellani, 1908 

In the epideimis this fungus produces a fliick mvcelium with irregular con 
tiactions Causes a reddish yellow cniptioii on the white shin and a light 
jellovv eruption on tlie dark skin Causes Tinea flava 

7 Km TO THE SPECieS OF THE GENUS TriCHOSi DRUM 

Nodules oil Inn polvliedral 
3 4/4 lu diameter 

1 T hexgeU 
5 8/4 in diameter 

2 T hoi tax 
12 14/4 111 diameter 

3 T gigantexim 

1 IncJiospoium hexgeli Rabenhoret, 1867 

On the hail this fungus pioduces iiieguhi nodes which undei tlic mi 
cioseope, aie seen to be made np of elements about 3 to 4/4 in lengtli In 
culture, rounded cells of about 3/i are obtained, which elongate into septated 
and blanched filaments Chlamj dospores aie present m old cultures Tliese 
are thick and lefiactne isolated seintcd mtercahted or teiminal Thej 
may be as large as 12/i in diametev Causes T\iehospo\os\s of the heard 

2 Tnchospouim hoiiai Brumpt 1913 

The nodules on the ban are poljbedial and aie from 5 to 8/t m dnmetor 
Giowth on culture medium is slow, gieenisli in color, latei biowmsh black 
Strongly attached to the substiatum Grows on potato Causes Picdia 

3 Ti xcJiospo) urn gigantcum Behiend, 1890 

Dnecl examinalion of the ban shows ]iol\gonil cells fioni 12 to ]4/i 
in diameter foimmg the nodes Except at the opideimal maigin, the hair is 
not much altered bj the invading fungus Examination of the tultuies re 
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veals filaments from 10 to GO/i in length, hy 1 to 4/i in width, freqnentlj'' 
branched, septate. The spores are of variable size and shape, in masses or in 
chains. 2 to 12/t in diameter. Causes Piedra. 

8. KEY TO THE SPECIES OF THE GENUS INDIELLA 

Grains hard and beanshaped 

1. I. mansoni 

Grains soft, composed of mycelium in coiled masses 

2. 7. I'eynieri 

1. Indiella mansoni Bnimpt, 1906. 

This fungus is known only in the parasitic stage. The mycelium is white, 
delicate when young, and measures about 1 to 2/j., but some elements maj’- be 
15 to 20/j. The old filaments become irregular, 3 to in diameter; the septa 
vary from 5 to 10/^. Chlamydospores are generally terminal, rarely inter- 
calated, of from 5 to 12^ in diameter, generally spherical, unicellular, at times 
segmented. The granules are from ^/f. to ^4 mm., flat. Causes mycetoma. 

2. IndieUa rcynieri Bnimpt, 1906. 

ilyeelium white, living as a parasite iu man. The young mycelium is 
delicate, of a diameter of 1 to by, the septa are from 10 to Iby in length. The 
peripheral filaments are irregular, moiiiliform, acquire a diameter of from 4 
to 5/i. Jlost of the filaments present chlamydospores at the ends, which are 
often divided into two or three pieces. The filaments always I’cmain rolled up 
or twisted, and form a characteristic granule, which is round when young, 
but twi.sted and cordlike when old. The granules do not exceed 1 mm. in 
diameter. This organism causes white grain mycetoma. 

9. KEY TO THE SPECIES OP THE GENUS IMADURELLA 

Xumerous black selerotia at periphery of cultures 

1. M. americana- 

Selerotia formed below the surface of culture medium 

2. iU". my ceiomi 

Selerotia rarely produced; when present, on surface onl}' 

3. M. tozcvri 

1. Maduyclla americana- Gammel, Jliskdjian, and Thather, 1926. 

Black granules of about 1 mm. in diameter iu masses of from 3 to 5 mm. 
Structures resembling chlamydospores may be seen after treatment with hy- 
droxide. On culture the growth is at first white, then becomes more and more 
brown, which is followed by a diffusion of the pigment into the medium. This 
pigment is secreted from numerous selerotia at the periphery of the culture. 
The cause of American mycetoma. 

2. Madui'clla mycciomi Laveran. 1902. 

Black granules, small, hard, rounded, verrucose. Growth on mediums 
grayish white, becoming yellowish, then blackening the medium. Oidia of 
from 2 to by.. Selerotia sterile, black. ^4 to 1 mm. The cause of mycetoma 
with black granules. 
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3 MadmcUa ioziuw Nicolle and Pinoj, 1008 

Black granules ot amoiphoiis stiiictiue, the gianules being composed, 
often, of a ni-vcehal iiug enclosing degenerated cellulai elements The pig 
ment is deined fioni the fungus m these masses The gio^\tli on cultuie 
medium is at fiist uhite, becoming -vellouish nitli age, followed b% blackening 
of the medium Causes nncetoma ujtli black gianules 

10 KBl TO THE SPECIES OF THE GENUS HI ASTOM\ COIDES 

In tissues Mith a thick mucous capsule 

1 B histolytica 

Thick mucous capsule not piesent m tissues 
Repioduee bA budding 

2 B (leiinatitidis 
Bepioduce bv endospores 

3 B mwiifis 

1 Blasiomycoides Jusfohjtica Stoddaid and Cutler, 1916 

This oiganism appeals in the tissues as lound, budding cells ^vlth a thick 
capsule of mucoid material In cultiues no capsules are piesent, no ra^ celium 
IS formed, no ascospoies ha\e been obser\ed Grouth is slou, cieamj , most 
abundant on potato and dextrose agar No gas is formed fiom cnibohjdrates 
The cause of infection of the biam and meninges 

2 Blastomycotdcs dennatitidis Gilchrist and Stokes, 1898 

In the tissues the fungus occurs as a lound or o\al budding cell, with a 
thick and highh lefiaetile nail No endospoios aic piesent Giowth on culture 
medium maj present three tjpes and tiansitions between them The one may 
resemble the gioutli of the tubercle bacillus anotbci the acladuim and the 
third the cottonj tjpo Yeastlike cells and blanching, segmented hyphae 
inaj be seen on microscopic examination This uill \ni^ uith the age of the 
cultnie and othei factors This oigaiiism causes blnstomj cosis 

3 Blastomycoidcs immitis Bixfoid and Gilchrist, 1897 

In the lesions, louiidisli bodies which \aiy fiom 3 to 80/* in diameter, 
generallj uith a thick capsule (although the small forms maj ha^e a thm 
capsule) uhich is uell defined 'Within some of these stiuctiues are numerous 
spores Repioduction bj budding lle^el occius On culture medium the 
fungus maj be of tuo tjpes a jeastlike npe, icpioducing bj budding, and a 
filamentous tjpe The colonies aie round and someuliat cle-vated Old 
cultures maj shou cJilann dosporcs The mycelium is septate and branched 
An abundance of white aciial hjphae is foimed, no conicha aie piesent The 
growth resembles that of B det maiiiidis, but differs microscopically in the pro 
duction of laige numheis of chlanndospoies This fungus pioduces coccidioidal 
ginniiloma 

11 KE\ TO TIIF SPECIES OP THE TENUS IIFMISI ORV 

Colonies asteroid 

1 B deVata 

Colonics cercbnfonu 

2 B 1 ugosa 
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1. Hcmispora stcllaia Vnillemin, 1906. 

In the lesions, direct exainiinition reveals the uiyeelium in the form of 
white disks, ^ to 2^ mm, in diameter, sessile, coyered witli conidiophores 
designing stars on the surface. In culture, irregular growths are obtained 
with a stellate appearance. Isolated from osseous lesions and cold abscesses. 

2. Hcmispora rugosa Castellani, 1910. 

This species produces eerehriform coloiiies. Isolated from sputum. 

12. KEY TO THE SPECIES OF THE GENUS DEMATIUM 

Conidia globose, spiny, in chains 

D. atro-purpureum 

Conidia pear-shaped, wai’ty, in chains 
D. scahridum 

Conidia globose, smooth, short chains 
2>. castaneae 

13. KEY TO THE SPECIES OP THE GENUS HAPLOGRAPHIUM 

Conidia apieulate 

H. apicxdaium 

Conidia elongated, elliptic 

H. airo-hrunneum 

14. KEY TO THE SPECIES OF THE GENUS CLADOSPORIUM 

T 

Pathogenic 

Associated with Tinea nigra 

I. C. mansoni 

Associated with ulcerating nodules 
2. C. pemcilliokles 

Saprophytes 

Hj'phae pale green 

C. epiphylhim 
Hj'phae brown or olive 

G. heriarum 

1. Cladosporium viansoni Castellani, 1908. 

In the skin the fungus appears as elongated filaments of from 18 to 20y 
in length, hj- 2 to 3/x wide; septate, unbranched. The rounded spores are 
5 to 10/1, and are often in masses. Black pigment is contained in all of these 
structures. On culture medium, colonies appear in from two to four days; 
black, becoming confluent, adherent to the substratum. Causes Tinea nigra. 

2. Cladosporium peuiciJlioides Preuss, 1848. 

In the tissues the fungus appears in the form of ovoid or fusiform masses, 

3 to 4/1 in length. Cultures are readily obtained. These are chocolate broivn, 
with a powdery surface; eerehriform colonies. This organism was isolated 
from an ulcerated nodular lesion of the leg. 
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15. THE GENUS 3I0NILU 

For the classification of tiie species of this genus, the reader should consult 
special articles on this subject. 

16. THE GENUS ENDOIIVCES 

The following species have been described, but the available data are in- 
sufQcient for differentiation; erateriforme, cruzi, molardi, pulmonalis and 
vuillemini. 


17. KEY TO THE SPECIES OP THE GENUS RHIZOllUCOR 

Columella piriform 

1. R. parasiticus 

Columella spherical 

2. a. septatus 

1. Rhizomucor parasiticus Lucet and Costantin, 1900, 

Colonies grayish to yellowish brown. Sporangiophores 1 to 2 mm. in 
length, ramified, rarely branched a second time, generally in clusters; spo- 
rangia 35 to 80;x with a membrane bordered with fine crystalline needles; 
ovoid, piriform, hardened, slightly brownish columella 30 to 70/t in height by 
25 to 55^ in width ; lateral sporangia smaller. Spores round or oval, 4 by 2.6/i. 
Zygospores absent. Isolated from sputum in pseudotuberculosis. 

2. Rhizomucor septatus von Bezold, 1889. 

Sporangrophores brownish, ramified, in clusters, average diameter lOfi; 
small rhizoids at the base; secondary’' sporangiophores 3 to 4/i, short with 
transverse septa at the point of ramification. Sporangia pale grayish brown, 
spherical, with a transparent membrane, 32;i in diameter. Columella spherical 
or slightly ovoid, bl’ 0 ^vn, 25^t in diameter. Spores splierical or oval, thin, 
yellow or brownish. This organism has not been cultivated. Isolated from 
fhe OA-ternal auditory canal. 

18. THE GENUS RHIZOPUS 

Rhizopus niger Ciaglinski and Hewelke, 1893. 

Stolons branched, with numerous rliizoids, forms a snow white mat. Up- 
right sporangiophored pedicles, straight, fasciculated, terminated by spherical 
sporangium black at maturity. Columella at first cylindrical, 2 to 3 times 
longer than their width, enlarging later and presenting at maturity the ap- 
pearance of a spherical cap ; caving in after drying out of the sporangium and 
taking the form of an open umbrella. Spores oval, tliin, gray. Zygospores 
hcterothallic. Recovered from black tongue, 

19. THE GENUS ABSIDIA 

This genus contains no pathogens, at this time. 

20. THE GENUS MUCOR 

For the identification of species of this genus the reader should consult 
special monographs. 
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21. KEY TO THE SPECIES OP THE OENUS FU.'^ARIUSI 

Conic! ia brownisli to .salmon color 

Conic! iopliore.s .simple or slifrhtl.v branehecl 
F. orthoccrvs 

Conidiopliore.s mneli branched ; macroeonidia not broader toward apex 
Bluish-black sclerotia on potato 
F. oxyspontm 
Sclerotia absent 

F. liin 

Conidia brown-white to golden brown, walls thick 
F. sola7u 

Conidia cream-buff to cinnamon 
F. candainm 

22. KEY TO THE SPECIES OF THE GENUS ALTERNARIA 

Conidia smooth 

Colonies brown-green 

I. A. feiiuis 
Colonies bi-own 

A. fascicniattt 

Conidia rough 

J.. Jntmiciila . 

1. AUernaria tenuis Ness, 1817. 

Colonies brown. Conidiophores short, septate, branched or nnbranchecl. 
bi-own green. Conidia in chains, Avith ci-oss and longitudinal Aralls (3 to 5 
cross AA’alls). constricted at the outer AA’alls, olh-e green or broAvnish black, 
variable in size and shape. 30 to 3.5/n by 15/*. IJ.sually saprophytic, but has 
been reported as pathogenic. 

23. THE GENUS ACROTHECA 

Acrotheca pedrosoi Fonseca and Leao. 1923. 

This is probably a blastomycoides. In the tissues are found ovoid or 
spherical blackish corpuscles Avithin the giant cells. On culture, well-developed 
hyphae. 2.5 to 3.2/* in diametei’, with septa 17 to 24/*, in length; blastospores 5 
to Sfi by 3.5/*; conidia 1.5 by 4.5/*. Causes a A'errucose dermatitis. 

24. THE GENUS PHIALOPHORA 

Phialophora verrucosa Thaxter. 1915. 

This organism is probably a blastomycoides. Occurs in the ti.s.sues in Iaa’d 
forms: sclerotes and budding forms. The sclerotes are at first unicellular 
and A'ary from 8 to 15/* in diameter; their AA-alls are colored blackish broAvn. 
Septation soon folloAvs Avith the production of sclerotes, pleuricellular, and 
budding forms Avhich in turn may be transformed into sclerotes. Cultures 
are black, with a Avater soluble pigment. Branches of aerial hyphae end by 
sporogenoLis cells in the form of hollow cupola, Avhieh produce conidia 4 to 6/* 
by 2/1, and which remain agglomerated in masses of 4 to 20 elements, in the 
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form of globular false sponges, at first jellowish, then blown Scleiotes, sum 
lar to those in the tissues, aie foimed in ascitic gelatin and coagulated seiuni, 
and are terminal, septate Conidial buds aie pioduced Causes a lernicose 
dermatitis 


25 KEl TO THE SPECIES OF THE GENUS ACREJIONIELL 
Pathogenic 

1 A pet lilt 

Sapi ophytic 

Conidia smooth 

Pale ochre, filially oliie 

A fusca 9nmo) 

Black 

*4 melanospei ma 
Conidia longh, dark blown 
A hrevta 

1 Act emoniella penni Pollaeei, 1923 

Cliaracteiized by short conidiophoies which gne rise to a single brown 
conidium, finely echinulated Isolated fiom sputum 

26 TO THE SPECIES OP THE GENUS CEPII tLOSPORIUM 

Conidiophoies blanched, giowth pure white 
C ciiitipes 

Conidiophoies nnbiaiiehed growth white, then lose 
C actemontuin 

C aciemonium has been reported as being pathogenic 

27 KE\ TO THE species OP THE GENUS TRICHODERMA 
Colonies white 

T album 

Colonies green 

Conidia globose 

T Ugnoium 
Conidia o^oid to elliptic 
T (jlaucum 

28 TO the SPLCILb OI lUPOLNUb MKLMOMUM 

Colonies finalh orange 

1 A pofiotn 
Colonies geneiallj white 

2 .1 niveum 
Colonies finally red 

3 A mutJiuom 

1 Actemoiiinm poitom Vuillemin, 1011 

H\phae septate, conidiophoies innueiou*^ elongated from 1> to 20/* long, 
conidia o^old smooth 4 to 5/* long, 2/twide pinkish, colonies at first white, then 
pink to oiange Isolated fiom papules 
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2. Acremonium viveum Bouclier, 1918. 

Similar to A. j)otrom, colouies are genei'ally white. 

3. Acrcmonhim m^dhuom Fontoynont and Bouclier, 1922. 

Similar to A. potroni, but colonies become brick red. 

29. THE GENUS CEPHALOTHECIUM 

This genus is of no pathogenic importance. 

30. THE GENUS DIPLOSPORIUM 
Diplospomtm vaginae Nannizzi, 1925. 

Sporophore branched with a terminal conidia that is hyaline, oblong, 
bieellular, smooth, 15-20/* by 5-6/t, When the conidia are detached, they are 
replaced by another growing one, but remain joined together for a long time 
by means of a gelatinous membrane. Chlamydospores and isolated or clus- 
tered aleuriospores present. Isolated from a case of purulent vaginitis. 

31. THE GENUS ALLANTOSPOKA 

Allantospora onyehophila has been reported as being pathogenic, but 
there is doubt as to the classification of this organism. 

32. KEY TO THE SPECIES OP THE GENUS CITROMTOES 

Wehmer has described two species of this genus which produce citric acid 
from sugar. Thom places them with the Penicillia. 

Conidia smooth 

C. glaicr 

Conidia bristly 

C. pfcfferiamis 

33. KEY TO THE SPECIES OF THE GENUS ASPERGILLUS 

This is a large genus. The monograph by Thom and Church should be 
consulted for detailed information. The more important species are given 
below. 

Conidia white 

A. candidus 

Conidia colored 

Green, bluish green, yellowish green or gray 
Perithiea readily produced 
Perithicum embedded 
Sterigmata apical 
A. fumigatus 
Sterigmata pleurogenous 
A. clavatus 

Perithicum not embedded 
A. glaucxis 

Peiithica not readily produced, if at all; 
conidiophore rough 
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A flamis orzzae 
Blackish brown 

A calypitaius Inchuensis 

Light brown 

A wentit 

A few species of the genus Aspeigilliis cause infection m man 
Si ICEi TO THE SPECIES OF THE GENUS STEniCM ATOOT STIS 
Conidial foiiiis blackish brown 
S mgra 

Comdial forms green then giai to brown 
iS mdiUans 

The two species iiaic been reported as pathogenic 

35 KE\ TO THE SPECIES OP THE GENUS PEMCIEEIUM 
Colonies white 

P canduJmn 

Colonies white later yellow 

P woi tmanm 
Colonies jellow oi blown 

P brevtcaule 

Colonics led 

P t osemii 

Colonies gioen 

Olaiieum italitum, oletateuui giamiltitiini, 
claMfoimc .11 cum pin pm ogemira, luteiim 
Consult “The Penioillia,” bj Thom, foi details of this genus 

36 MP TO THE SPECIES OF THU GEN US ACEADIDM 

Pathogenic 

1 A castcllann 

Sapiophytic 

A densissimjtm 
1 Acladmm caAeUann Pinov, 1916 

Colonics consist of louudisli masses, which inaj coalesce, coieiecl with 
spiuilcs wliitli gne the colon} .a prickl} appeal ance, pscntloconidia of laii 
able sli.ipe ttlindiiforin pjiifonn oi splierital, latcial, atteiuiTted in si?e 
at then points of insertion 4 b} 3p Colonies on omiot and potato are white, 
on dextrose agai often ambei , old cultuies blown oi black 
37 THE GENUS AEEUBISMA 

Tlie following species ha\e been lepoitcd, but in most instances tUo data 
aic insufficient for diifcrcntiation A orioiiipi (probabl} an achonon), ,1 hemg- 
nnwi, A hiqdnacnsa and A saltnoneum 

38 THF GI.NLS CQREniKOlSlS 

But one species has been repotted fioni C homims Tins fungus is known 
Old} in the paiasitie state It was found in a tncbopbid lesion of the foreann 
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39. KEY TO THE SPECIES OF THE GENUS GLENOSPORA 

Aleuriospores 6 to lOyx by 5 to 8ft 

1. G. grandttvemis 

Aleuriospores 5 by 3fi 

2. G, grapkii 

1. Glenospora grandavensis Vuillemin, 1921. 

Cultures blackisb, covered witli a ■white dust, formed from dissociated color- 
less pieces. The aleuriospores are 6 to 10ft by 5 to 8ft. Neither conidia nor 
endoconidia are present. Isolated from fetid bronchitis .sputum. 

2. Glenospora graphii Vuillemin, 1912. 

Colonies at first colorless, later become brownish. The filaments are of 
the same color, branched, septate, 2 to 3ft in diametei-. Aleuriospores are 
ovoid, thin tvalled, 5 by 3ft, become brown at maturity. These spores are 
isolated at the extremity of the branches. The straig'ht filaments can effect 
a fasciculated appearance. The branches are arranged totally without order, 
nearly irregularly alternating and then subopposed or subverticulated. Causes 
otomycosis and keratomycosis. 

40. KEY TO THE SPECIES OF THE GENUS SPOROTRICHUM 

There is probably but one species pathogenic for man 

1. 8. schenckii 

Nonpathogenic 
Colonies red 

8. roseum 

Colonies white, cottony 

8. pniinosnm 

1. Sporotricinnn sclienckn Hektoen and Perkins, 1900. 

In the tissues and pus the fungus appears as small (3 to 4fi by 1.5 to 3ft) 
spindle-shaped cells. In the pus treated with hydroxide these cells appear as 
liighly refractile spores. They are gram-positive and generally occur within 
the polymorphonuclear leucocytes. No mycelium develops in the body. 

Cultures present at fir.st a soft, creamy, moist, shiny growth. As the 
culture ages, it becomes a light tan. deepening to a brown or black in most 
strains. The surface is wrinkled. 

IMicroscopic examination of the growth from dextrose agar shows the 
organism to consist of branching hyphae from which ovoid conidia develop 
either from the sides of the hyphae or from the lateral or terminal filaments. 
Causes sporotrichosis. 

41. THE GENUS IIYCODERMA 

This genus is of no pathogenic importance. 

42. THE GENUS TORULA 

There are no species of interest to the pathologist in this genus. 
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43 THE GENUS CRIPTOCOCCUS 
Cnjpfoioecus Jiomims Vuilleunn, 1901 

In the pus, o\al bodies uitJi a double contoiu The elements are ar- 
ranged in gioups, eacli gioup embedded in an amoiphous substance, sur 
lounded 'with a capsule Giouth on culture mednmi white oi shghth jellow 
Yeastlike forms fiom eultuie, no mjcehum, no asci Pound in abscesses 

44 THE GENUS UEBmOM^iCES 

Piobablj^ the most impoitant pathogenic species of this genus is 
Dehafyomyces hvdeloi (de Bcunuanii and Gougerot, 1909), Fonseca emen 

1922 

Cells round o^al oi elongated 2 to 4/i in diameter b\ G to 8fi long Asci 
scanty, one spoie, ■venucose surface Isolated from multiple abscesses 

45 THE GENUS S VCCHARO’MT CES 

Monographs on the j easts should be consulted for the species of this genus 
46 THE GENt*? \MLUA 
W%lUa momala Hansen, 1904 

Cells o^aI small asci contain two oi foni spoies of the hatlike tipe, 
dextrose and beei woit fermented but not maltose oi sacchaiose, a membiane 
IS formed in sugai liquid mediums (the membiane contains gas bubbles) 
Etheis aie pioduced from sugai mediums Isohted fioin sputum 


FERMENTATION AND GAS PRODUCTION BY B GOBI IN SIMPBE AND 
jriXED SUGARS* 


Eugenia Vaientine and K George Falk, Nlw York, N Y 


INTRODUCTION 

T he choice of caiboindnte foi modification of cow *s milk m infant feed 
ing has concerned pediatncnns during the past se\eial decades Some 
clinicians ha’ve expressed themsehes as being unable to detect significant dif 
ferences among the \arious siigais Yet one would expect, a priori, that some 
differences must exist e^en though so slight as to be o\erlooked in isolated 
or limited clinical obsenation Other clinicians ha\e definite prefeiences foi 
\auous caibohydiates based eitliei upon indefinite clinical impiessions of 
siipeiioiitj OI upon tlie idea that ceitam caiboindrates aie less readih at 
tacked bj the hicteua of the intestinal flora and thus cause less feimentation 
gas and distention than do other sugars 

•From the Department of Prcxtntlve AloUlcIne New lork LnhersUj ColloRe of 
Medicine 

KeccNed for publication Maj 3 J935 

This Investigation was made possible bj a grant fiom The Burroughs Wellcome an I 
Compan> (USA) Exptrlmental Research tJiboratorles to whom we wL»h to egpre«s our 
thanks 
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The object of this study was to test this hypothesis by experiments in 
vitro. It seems reasonable to assume that single representatives of the in- 
testinal flora will show diflierences in the fermentation of various carbohy- 
drates in vitro similar to the differences ivhich they show in the intestine. 
Although it is recognized that strict conclusions concerning in vivo processes 
cannot be drawn from in vitro experiments, such experiments are useful inas- 
much as they may point to certain possibilities concerning in vivo processes. 

Since B. coli is the main representative of the intestinal flora, strains of this 
organism were studied. They were obtained from the stools of two groups of 
infants, the subjects of a clinical comparison of cane sugar with a high dextrin 
carbohj'drate. 

The studies of Eettger and Cheplin,^ Cruickshank," Nissle,^ and von 
Knorr^ are of interest in relation to this work. 

EXPEREMBNTAl. METHODS 

The infants were fed a standard formula including milk and either cane 
sugar or carbohydrate C (high dextrin) as the sole additional sugar. The 
stools were tested at intervals of two weeks. Strains of B. coli were fished 
and tested sepai’ately. 

The isolated strains were cultured in fermentation tubes. The basic 
medium consisted of 0.5 per cent peptone (Difco) solution adjusted to pH 
6.9-7.1. The carbohydrate was made up as a 10 per cent solution in 0.5 per 
cent peptone, sterilized by filtration through a Berkefeld, tested for sterility, 
and kept in the ice box. To prepare the media for the studies, sufficient of 
the 10 per cent carbohydrate solution was added (with aseptic precautions) 
to a definite quantity of sterile 0.5 per cent peptone solution to give the 
desired 0.5 per cent concentration of carbohydrate. Sterile Smith fermenta- 
tion tubes were filled with 50 c.c. of sterile 0.5 per cent carbohydrate medium 
and incubated tAventy-four hours for sterility. 

Cultures of the B. coli were grown for eighteen hours on extract agar slants. 
The growth Avas washed AA'ith 2 c.c. of saline, and 0.1 c.c. of this su.spen- 
sion of bacteria inoculated into the Smith fermentation tubes containing the 
various carbohydrates. The tubes were incubated for twenty-four hours at 
37° C. Smears were made from each tube and stained Avith gram stain to 
check the purity of the cultures. 

The carbohjxlrate materials used in these fermentation studies included 
glucose, maltose, lactose, and cai’bohydrates A, B, and C. The last three are 
commercial preparations, A being in the nature of a syrup and B and C pre- 
pared from starch by partial hydrolysis. The chemical tests carried out be- 
fore and after the bacterial growth included the amount of gas, pH, total 
acidity, and reducing actions both total and unfermentable. 

The determinations Avere carried out as follows: 

Qas . — ^The length of the gas column in the Smith tube Avas mea.sured Avith a 
ruler with divisions in millimeters. The results are given as millimeters, and 
while perhaps not as accurate as might be wished for, are sufficiently so for the 
purposes in view. 

pS . — ^Indicators and .standard controls were used. 
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Toial AciiJify — To 10 cc of ixiediuin (before and aftci friowth of organ 
isms) in a 50 c c Eileninevei flasL. neie added about 10 e c of distilled water 
and betvvecn 1 00 and 5 00 e c of accuiatclv measuied 0 1 xS sulphuiic or hj dro 
chloric acid The mixture was boiled foi one to two minutes, cooled, and 
titrated with 0 1 N sodium hvdroxide solution with phenolphthalem as indi 
catoi The results are gnen as cubic centimeteis of 01 N" sodium hydroxide 
used, or tenths of milli equivalents of acid present in 10 e c of medium 
deducing Actions — Total, unfermentable, and fermentable (by difference) 
The 1926 modification of Benedict's method was used ® 

1 Preparation of filtrates To 4 c c of medium were added 4 c c of dis 
tilled water, or (for unfeimentable reductions) 4 c c of j east suspension (i e , 
one cake of Fleischmann^s yeast suspended in 100 cc distilled water) The 
} east fermentation was wanned somewhat (40° C ) and allowed to stand fifteen 
minutes Then 1 c c of 10 per cent sodium tungstate solution and 1 c c of 
0 7 N sulphuric acid were added and llie mixture shaken, using a rubber 
stopper After thirty minutes, the 10 c c mixture was filtered through 11 cm 
Swedish papei 

2 Dilution and analjsis Because 2 c c of the filtrates of the different car 
bohydrate media weie too strongly reducing to read against the glucose stand 
ard (0 2 mg glucose in 2 c c ), the following dilutions v\ere used glucose 
2 25 , maltose 1 8 , lactose 18,A14,B14,C14 To2ccof the diluted 
filtrate in a Folm Wu sugar tube were added 2 c c of the alkaline copper 
reagent, the mixture shaken, heated m boiling watei for five minutes, cooled 
unde: running watei, 2 c c of the complex tuugstie acid color leagent added, 
allowed to stand two to three minutes, diluted to the 25 c c mark, shaken, 
and read in the colorimeter against the standard (0 2 mg to 2 c c ) glucose 
solution set at 30 mm 

0 2 X 30 

Calculation — ‘Nffr (calc as glucose) per c c meclium = — x U x Djlution y 

^ ^ Reading m mm 


in 15 ^ Dilution 

~4 T Reading 

EXPERmE^TAL RESULTS 

In eveiy experiment nitli B coh in the different caibolndratc media, the 
medium Without the ciiltuie was analyzed as well as after incubation with the 
eultuic Because of the method of preparing the media, especially the high 
concentrations of the carbohydrate solutions added, there was a certain vana 
tion in the chemical compositions of the individual media, although these 
differences ucre of small significance in the studx of the utilization of the 
constituents by the B colt 

The analyses of the media are given m Table I The individual deter 
mmations are not included Only the extreme values, the averages, and the 
number of determinations are given 

The pH determinations ranged from 6 8 to 7 3, values which are within 
the limits of accuracy used in the preparation and testing of the media The 
averages of the titrable acidities of the different carbohydrate media were 
practically the same, 0 28 to 0 31, although individual values ranged between 
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Tlie object of this study was to test this bypotliesis by experiments in 
vitro. It seems I'easonable to assume that single representatives of the in- 
testinal flora will show differences in the fermentation of various carbohy- 
drates in vitro similar to the differences which they show in the intestine. 
Although it is recognized that strict conclusions concerning in vivo processes 
cannot be drawn from in vitro experiments, such experiments are useful inas- 
much as they may point to certain possibilities concerning in vivo processes. 

Since B. coli is the main representative of the intestinal flora, strains of this 
organism were studied. They were obtained from the stools of two groups of 
infants, the subjects of a clinical comparison of cane sugar with a high dextrin 
carbohydrate. 

The studies of Rettger and Cheplin,^ Cruickshank,^ Nissle,® and von 
Knorr^ are of interest in relation to this work. 

EXPEaniENTAL METHODS 

The infants were fed a standard formula including milk and either cane 
sugar or carbohydrate C (high dextrin) as the sole additional sugar. The 
stools were tested at intervals of two weeks. Strains of B. coli were fished 
and tested separately. 

The isolated strains were cultured in fermentation tubes. The basic 
medium consisted of 0.5 per cent peptone (Difco) solution adjusted to pH 
6.9-7.1. The carbohydrate was made up as a 10 per cent solution in 0.5 per 
cent peptone, sterilized by filtration through a Bei'kefeld, tested for sterility, 
and kept in the ice box. To prepare the media for the studies, sufficient of 
the 10 per cent carbohydrate solution was added (with aseptic precautions) 
to a definite quantity of sterile 0.5 per cent peptone solution to give the 
desired 0.5 per cent concentration of carbohydrate. Sterile Smith fermenta- 
tion tubes were filled with 50 c.c. of sterile 0.5 per cent carbohydi’ate medium 
and incubated twenty-four hours for sterility. 

Cultures of the B. coli were gi'own for eighteen houx’S on extiuct agar slants. 
The growth was washed with 2 c.c. of saline, and 0.1 c.c. of this suspen- 
sion of bacteria inoculated into the Smith fermentation tubes containing the 
various carbohydrates. The tubes were incubated for tweaty-foxir hours at 
37° C. Smears were made from each tube and stained with gram stain to 
check the purity of the cultures. 

The carbohydrate materials used in these fermentation studies included 
glucose, maltose, lactose, and carbohydrates A, B, and 0. The last three are 
commercial preparations, A being in the nature of a syrup and B and 0 pre- 
pared from starch by paiffial hydrolysis. The chemical tests carried out be- 
fore and after the bacterial growth included the amount of gas, pH, total 
acidity, and reducing actions both total and unfermentable. 

The determinations were carried out as follows : 

Gas . — The length of the gas column in the Smith tube was measured with a 
ruler with divisions in millimeters. The results are given as millimeters, and 
while perhaps not as accurate as might be wished for, are sufficiently so for the 
puxTOses in view. 

pS . — Indicators and standard controls were used. 



\ ADEN TINE FALK FERMENTATION AND GAS PRODUCTION B\ B COLI IN SUG\Rb 261 


addition of organisms) found in that experiment Fermentable material was 
absent in all cases after the giowth of the organisms so that these results are 
omitted from Table II 


DISCUSSION 

The first fact which appears in these results is the possible vaiiation in 
any one indn idual experiment It is neeessan > therefore, to dran conclu 
sions onlj from a senes of expeiiments and to place limited weight on anj 
one result Most stress mil consequentlj be placed on the averages 

Txble H 

SOilE CUANOES IN MEDIV DuE TO GROWTH OF ORGWISMS 


MEDIA 

NO OF 
DET ’NS 

DECREASES IN 
pH 

TITRVfNBEE 

ACIDITV rnWCES 

cc 0 1 \ Naon 

o^s 

PRODUCED 

ilJI 

TOrVL REDUC 
TIONS DECREASES 
CVLC AS MG 
GLUCOSE PER CC 

PANGE 

AVERAGE 

RANGE 

WERIGE 

R\NOE 

A\ ERAGE 

PVNOE 

IVERAOF 


(After feeding 

cane sugar as ai 

Iditional 

carbohjdrate) ^ 



Glucose 

11 

24 32 

2 81 

0710 


2041 

2 77 


153 

■Maltose 

11 

ISOS 

2 30 

0108 

0 40 

■ilfligM 

1 28 

0 23 1 00 


Lactose 

5 

1 9 2 G 

2 30 

0107 


1625 

2 28 

0 28 0 94 


A 

6 

1925 

2 34 

■JlilB 


1223 

1 72 

0 45 0 82 

0 65 

B 

12 

1525 

ISj 

0004 


05 11 

0 00 


Oh 

C 

11 

18 2 6 

2 20 

0106 


03 10 

1 21 


0 40 


c 

After feeding carbohydrate C as additional carbohjdrate) 


Glucose 

6 

2 6 3 2 

2 77 


0 73 

2 0 3 2 

2 '>0 

1 34 2 56 

1 90 

Maltose 

3 

010 3 

0 20 



00 

00 

liifelilM 


Lactose 

3 

25 2 8 

2 70 



1 > 2 1 


0 30 0 01 


A 

3 

2124 

2_27 


0 20 

1619 

1 77 



B 

G 

0517 

103 


■iTiM 


0 82 



C 

5 

>03 06 



00 

00 03 

0 26 




The first half of Table II, Mhere the infants had been fed their normal 
formula with cane sugar as tlie onlv added carbohj drate, the pH changes n ere 
largest foi glucose media, smallest for carbohjdiate B media, mth the rest 
in between and much the same Similai relations nere shown for the titrable 
acidities and gas production The cliauges in total leduction weie largest foi 
the glucose media, while the lest did not diffei much from each other A 
comparison of the reduction changes mth the compositions of the media gnen 
in Table I shows that (a) for the glucose medii, about 30 per cent of the 
glucose was destroyed, the growth of the oiganisms piobablj being stopped 
by the degree of acidity de-\ eloped, (b) for tlie maltose media, about 18 per 
cent of the maltose was destioyed, no glucose being present before or after 
the culturing, (c) for the lactose media, about the same percentage of the 
lactose was destrojed but with appaientlj gieatei gas production, although 
the results are not sufficient m number to be entirelj comincing, (d) for the 
carbohydiatc A media, all the glucose present oiigimll} was destroyed but 
no othei reducing substance attacked, (e) foi the caibolndrate B media, all 
the glucose present origimllj was dest^o^ed as well as a small amount of 
other reducing substance, possibh maltose, and (f) for the ca^boh^d^ate C 
media on the average appioximateh 30 per cent of the reducing substance, 
possiblj maltose, was destroyed 
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The results in the second half of the table where the organisms obtained 
after C feeding were cultured are average values. As stated before, they 
refer to maltose negative organisms, the dominant strain of the intestinal flora 
of one infant and specially selected strains of the intestinal flora of the other 
two infants. The results for glucose, lactose, and carbohydrate A media were 
practical^ the same as in the first half of the table; with carbohydrate B 
media, there was less breakdown as shown by the pH and reducing action 
changes, although the gas production was much the same. For maltose and 
carbohydrate C media there were practically no changes in the tests due to 
the culture, although the organisms had grown well as shown by the densities. 
This is in line with what would be expected of maltose negative organisms, 
while the changes in the carbohydrate B media were evidently due to the 
glucose present. 

To sum up the results presented, so far as the compositions of the carbo- 
hydrate pi-eparations used are concerned, C contained no glucose, B contained 
some, while A contained considex-able. In the growing of the cultui’es in 
media containing the various carboh3''drates, the glucose was used first. If 
there was no glucose present, maltose (with the maltose positive organisms) 
and lactose could be utilized to a certain extent. Also, with a small amount of 
glucose (as in B), after this was used up, malto.se was attacked to some extent. 
The changes in pH, in titrable acidity, in gas production, and in total reduc- 
tions, in general, ran parallel. The maltose negative strains tested utilized 
glucose, lactose, and A in the same waj^ as the maltose positive strains, B to a 
Slightly less extent (evidently only the glucose Avas attacked), Avhile maltose 
and C (containing no glucose) wei’e not utilized at all. 

It is assumed in this discussion that in the breakdown of the starches in 
forming carbohydrates B and C, maltose and glucose are the only reducing 
substances foimied. It is, of course, possible that other reducing substances, 
between dextrin and maltose in coinplexitj'", are present. The assumption was 
made for purposes of simplicitj^ in the presentation of the problem and the 
discussion of the results. The presence of other reducing substances as indi- 
cated would change some of the quantitative deductions but not the genera! 
relations. 

In media Avith the simple mono- and di-saccharides Avhich AA'ere used here 
the change in pH. the aciditj'-, and the gas formation umre as a rule higher 
than in the mixtures containing cai’bohA'drates A, B or C Avhich are commonly 
used in infant feeding. An exception to this Aras carbohj’-drate A Avhich con- 
tains saccharose and more glucose than carbohydrate mixtures B and C, the 
latter tAA’o consisting mainlj^ of maltose and dextrin. Carbohj'drate A shoAved 
more gas production than maltose. The maltose nonfermenting coli (lAventj'- 
four houi’s’ incubation) showed neither acid nor gas production in cultures 
AV’ith carbohydrate C. If the idea presented in the introduction is correct the 
results suggest the conclusion that cai’bohjulrate mixtures containing no glu- 
cose or carbohydrates Avhich readilj’ form glucose might be less apt to cause 
fermentation in the intestines than tho.se AA’hich contain free or readilj' freed 
glucose. 

Thanks are due Aliss Margaret D. Schaflner for carrj'ing out the determinations of the 
reducing action and acidity. 
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SUMMART 

The growth of B coh from mtestmal flora of infants on media conta 
ditFereiit carohjdrates was followed bj means of changes in pH, total aci 
and total and fermentable icduemg actions, and the gas evohed The c. 
hjdiates used included glucose, maltose, lactose, and three commeicial p 
rations, le, a sjrup, and two mixtures obtained b\ the partial Indrohs 
starch 

B coh isolated fiom infant stools produces somewhat more gas from 
cose than from lactose, considerabh more gas from these two carbolnd 
than fiom maltose Of three commeicial carbohjdrate mixtures the one 
taming glucose and saccharose showed more gas pioduction than those 
sisting simplj of maltose and dextijn Acid production showed diffeie 
of a similai ordei but to a \ci\ much less extent Some of the B coh st 
did not attach maltose in tnent"^ four hours and thus sliowed still gieater 
feieiiccs of the same nature 
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A FUETHER CONTRIBUTION TO THE LIVER-KIDNEY SYNDROME^ 


Ferdinand C. Helwig, M.D., and Carl, Bryant Schutz, M.D., 
Kansas City, 3Io. 


I N PREVIOUS publications/ we have called atteutiou to an apparently char- 
acteristic train of clinical symptoms and pathologic changes which began 
with hepatic damage and were followed bj' serious parenchymatous kidney 
degeneration. We have called this clinical and pathologic relationship be- 
tAveen the Ih'er and the kidney a “liver-kidney syndrome.” Clinical and 
pathologic experimental stud}' of this syndrome seemed to justif}^ the assump- 
tion that its pathogenesis consisted essentiall}’^ of a primary parenchymatous 
hepatic damage. This damage appears to be independent of both infection 
and ordinaiy cellular autolysis, and is followed b}’' an elaboration of certain 
undetermined hepatogenic toxins or metabolites which act specifically upon 
the kidney tubules and b}* that action produce a severe and often fatal clini- 
cal picture terminating in many instances in a condition resembling uremia. 

It has been suggested by Bartlett" in reviewing our cases that the kidney 
findings are those of acute nephritis due to infection in the liver. The ques- 
tion as to whether bacterial toxins or metabolites toxic to kidney parenchyma 
may be the important factors producing the kidne}' damage in the liver- 
kidney syndrome is, of course, highly speculative. In all of our cases, par- 
ticular!}' those associated with gallbladder infection, we have attempted to 
eliminate infection as a factor by pre- and postmortem bacteriologic studies. 
We have observed the syndi'ome not only in cases of uncomplicated hepatic 
traiima. but also in metastatic carcinoma of the liver. In neither of these could 
cellular or cultural evidence of infection be demonstrated. 

It has also been suggested that the etiologic factor in the production of 
the kidney changes in our cases has been a specific toxin produced b}' the 
liberation of autolytic products of aspetic tis.sue necrosis similar to that seen 
in extensive burns and in pancreatitis with fat necrosis. In answer to this, 
it should be mentioned that aside from the hemorrhagic diathesis, so fre- 
quently an important clinical feature in tlie syndrome, no other parenchy- 
matous organs show the changes at necrops.v suggestive of such a process. 
In the toxieities of autolytic tissue necrosis, submucous hemorrhages are ex- 
tremely rare. ^Moreover, the charaetex'istic chain of clinical manife.stations 
with the gradually increasing oliguria, low grade edema, uremia and the 
progressive increase in blood nitrogen are certainly not usual findings in this 
type of toxicity. 

Classificaiion of the Bcml Lesion . — ^Although there is considerable differ- 
ence of opinion regarding the classification of the nonsuppurative types of 

•From the Departnients of P.athologj- and Sureco', St. Luke’s Hospital. Kansa.a City. Mo. 
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nepliiopathies, ive ha’ve consideied the kiduej lesion in onr Inerkidnej 
syndiome to be essentiallj a nepJnosis We base oiii classification upon the 
fact that the anatoimc changres aie chiefi> degenerative rather than niflam 
niatorj Whatevei the cause maj be, the lesult is a degeneiatne and not an 
infianiiaatoij lesion of the kidnej' Tlieie is ju fact, evidence otliei than oiu 
own that such kidnej changes inav octui with oi without the presence of 
bacteria Thus, hepatonephiosis is almost constanth piesent in vellow fevei 
where, not infiequeiitlj, the lenal changes aie in mauj wajs similar to those 
found m our cases On the othei hand an almost identical kidiie} tubular 
lesion IS found in ceitam cases of chemical poisoning In both instances, the 
assumption seems pistified that the degeneiatne kidney change is not a result 
of direct infection but latliei that of a powerful to\in Certainly in the renal 
lesions of the cases we have studied, there is no evidence of glomerular 
nephritis, the lesions aie almost vvholh confined to the tubulai epithelium and 
the luteistitial tissues are appaientlv undeigoing degeneiatne changes 

We have attempted to demonstiate glomeinlai alteiations bv Mallon’s 
aualine blue and Masson’s polvcluome stains which stains failed to leveal an\ 
of the characteustic anatomic alteiations in the glomeiuli characteiistic of 
anv stage of glomeiulai nephritis Although some evidence of endothelial 
swelling w as seen at times and m some specimens piominence of the epithelium 
was apparent contiol specimens taken fiom the kidiiev of a peifecth normal 
young woman, wlio died ten minutes aftei being struck in tlie jugulai vein 
by a jagged piece of automobile windshield glass showed tlie same degree of 
these glomenilai changes JEoreovei these stains did not show anv of the 
characteustic hv aline bundles of glomenilai nephiitis in the glomeiuli of aiij 
of oiu cases and pus cells weie nevei numeious wliile led blood cells were 
alwavs present, at times abundantlv so 

Although focal inteistitial nifiltiates consisting almost exclusiveh of 
mononucleai cells weie often pioseiit it is oui opinion that these repiesentod 
a reaction to degeneiation The supposition that tlic piesencc of led blood 
cells m the uime iiuheated an acute gloineiuku nephntis can be controveited 
by the fact that m all instances m vvliich led blood cells were found in the 
urine we weie able to demonstiate submucous peteclnae in the kidnev pelves 
and bladdei , and we also alwnvs found mieioscopic focal liemonhnges in the 
mednllarv portion of the kidnev s 

The pathologic picture of tlu kidnev s m our eases bore no similantv to 
that of so called lipoid nephrosis We weie able to reach this conclusion, 
since in no instance did eithei dilTeiential fat stains oi polarired light levenl 
evidence of fattv degeneration oi infiUiation 

The changes found in the kidnev s of the eases iindei discussion were in 
manj* impoitaiit details verv snmlai to the nephrosis found in certain cases of 
chemical poisoning m piegnancv tovremias and in other true advanced toxic 
nephroses 

In sunnnannng the histologic picture of tlie changes characteristic of 
the nepluosis in the liver kidnev sviiclioinc it is to he noted tint the principal 
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finding is degeneration of the tubular epithelium in the more highly differen- 
tiated tubules, the degeneration ranging from a minor grade of cloudy swell- 
ing through vacuolar degeneration to actual epithelial necrosis. Although, as 
mentioned above, minor evidence of glomerular capillary and epithelial irrita- 
tion was not infrequeutlj’’ seen, this was always of minor importance. 

Another striking feature was the focal medullaiy cellular infiltration. 
Interstitial hemorrhages were very frequent and in many instances pigment- 
laden phagocytes filled with hemosiderin Avere found in these focal areas. 
Moreover, the cellular components of these infiltrates were almost exclusively 
round cells, eosinophiles and plasma cells, and evei’y feature of the reaction 
suggested a reaction to degeneration. 

CASE REPORTS 

As a further contribution to the liver-kidnej' syndrome which Ave have 
described, Ave Avish to present tAvo cases, one of pure trauma where sections 
Avere taken from the liver in areas both adjacent to and Avithin the pnlpified 
region, and also throughout A'arions parts of the nontraumatized liver. In 
none of tliese was there the least CA'idence of any cellular reaction Aidiich could 
be interpreted as the result of bacterial invasion. Our other case is one of 
pure liver infection in Avhich multiple suppurating thrombi Avere found in 
the portal venous branches. In this case tlie clinical picture Avas that of pro- 
gressive aniu’in and uremia Avith extensive blood nitrogen retention and al- 
most exsanguinating mucous surface bleeding. At necropsy, the kidney showed 
the anatomic findings identical Avith those seen in the traumatic ease Aidiere 
no CA’idence of any infection could be demon.strated. 

C.ASE 1. — History; Shortly before admission to the hospit.al, the patient, a AvclI-dcA’cloped 
man of sixty-one years of age, AA'as in an automobile accident. He Avalked into the hospita! 
complaining of pain in his right chest and his right knee. Piiysieal e.vamination demonstrated 
a fracture of the rigiit patella and the first to tenth ribs of the right anterior thorax and 
second and third ribs of the left thorax. His temperature was 09° F., his pidse 90. He had, 
preA-ious to this accident, enjoyed excellent health all of his life. 

Approximate!)' tAvelve hours after his admission to the hospital, his temperature rose to 
100° F., his pulse to ICO, AA'hile his respiration remained normal. Complete laboratory examina- 
tions including urine, blood count, and blood clicmistry AA'ere normal. His general condition 
remained about the same except for a moderate abdominal distention until the next day 
(the second day of his illness) rvhen his abdominal distention increased, his temperature rose 
to 101° P., and he began to A'omit small quantities of blood and pass large quantities of blood 
by rectum. On physical examination, tenderness was present over the entire right upper 
quadrant of the abdomen. He rapidly became toxic with occasional periods of muttering 
delirium. Despite the intravenous and subcutaneous injection of considerable quantities of 
glucose and saline, his urinary output rapidly decreased. Slight edema of the ankles and 
back appeared. Examination of the urine revealed the presence of a faint trace of albumin, 
hyaline casts and microscopic blood. 

The next day (the tiiird day of his illness) he became delirious, abdominal distention 
increased, and he vomited considerable quantities of blood. His bowels were incontinent 
and consisted almost entirely of blood. His temperature rose to 102° P., and his pulse 
remained at 160. His urinary output decreased to almost complete anuria but examination 
of small quantities revealed a heav)- trace of albumin, .10 to 40 pus cells per high power 
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field of centrifuged unnc, hj aline and granular cases, and microscopic blood His blood count 
t\as normal but his blood eUemistrj showed a nonprotem nitrogen of 7o mg and a creatimne 
of 3 mg per 100 c c His blood sugar fell to 58 8 mg per 100 c C 

From muttering delirium he passed into a deep eonii and died in a state clinically 
resembling uremia 

hecropsj Surface inspection of tlie bodj mealed numerous stratd es and bimsea and 
there ms a faint lemon tint to the sVm la the peritoneal cimIj some clour brownish 
fiuzd was present Over the dome of the liver, -a large mass of clotted blood was found nnd 
three cracks were j resent in the capsule The deepest rent was found immediately to the 
Tight of the falciform ligament and this extended almost entirel^j through the Iner Lateral 
to this fracture, the hepatic parencbjmn was pulpified and of a deep brick red color Tina 
zone of pulpificution extended from 2 to 4 cm into the liver substance all vlong the line of 
fracture There was likewise considerable extension of the hemorrhage into the penhepatie 



Flff 1 — Photomicrograph of the Iher In Case 1 taken through border of necrotic zone observe 
anuclear liver cells and lack of Inflammatory reaction 

rttropentoneal tissue The remaining liver parcnchyn a was not msolied in the hemorrhage 
and showed a pale, swollen somewhat mottled surface The b\cr weighed 1,400 gm 

The kidneys were somewhat swollen The capsules stripped with case and small jin 
point hemorrhages were seen in the medullary zones of both kidneys on cross “’oction The 
markings were verv indistinct anl the cut surfaces were pale and somewhat bulging The 
ureters were negative Tie Haider was contracted and there were about 5 cc of urine 
present whicli contained albumin white cells some j,ranular casts and microscopic blood 

In the chest cavitj nonperforating fruttures of the first ten ribs of the anterior right 
thorax were found and the second and ll irl nbs on the left side were cricked Some J emor 
rhages were found under tl c epicarlium of the left auricle and interstitial hcmorrl ages were 
j resent in both lung*? 

There was tonsilcrable interstitial hmiorrbagc into the capsule of tie right a ircnal 
Htsioloffic Patholoffi/ Sections through tie bvtr aljaccnt to tl t area of fracture an 1 
pulpification showed v zone of extensive Icmorrlagc m which ma's-=cs of fibrin were luricd 
Here and there a few scattered necrobiotic Icucocvtes were found The aljaccnt liver tissue 
phowel \arMa<r stages of nocrosif ranging from complete cpitJihal disintegration through 
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hyaline anuelear necrosis (Pig. 1) to varying degrees of parcncliymatous degeneration. At 
the outer border of the zone of trauma and extending a considerable distance into the grossly 
unaltered hepatic parenchjuna, focal interstitial hemorrhages were present, and the liver 
cells were quite intact e.xcept in these small focal areas. In the zone of pulpification, wide 
expanses of liver tissue were observed where the hepatic cells possessed no nuclei but still 
retained their outlines. There the sinusoids were intact and in most instances plugged with 
masses of red blood cells. Tliere was no evidence of any inflammatory reaction, sucli as would 
be produced by an infection, in any of the sections viewed. 

Tiie kidneys showed different stages of cloudy swelling, vacuolar degeneration and in tlie 
more highly differentiated tubules there was even loss of nuclei in many cells. Many of the 
tubules contained masses of stringy albuminous material or casts. The glomeruli were per- 
haps slightly more cellular than noimal, and between the tuft and the glomerular capsule 
occasionally thin stringy strands of albuminous precipitate were seen, but for the most part 
the glomeruli were relatively normal in api)earance (Pig. 2). In the medullary portion of 
the kidney, small focal areas of hemorihage were encountered as well as areas wherein large 



Fir. 2. — PliotomicroRi’apli of the kidnej- in Case 1 ; note very minor deffree of glomerular 
change (Mallory's analine blue stain). 

numbers of phagocytes heavy laden, with pigment were seen. These large pigment cells were 
bulging with deep brown hemosiderin granules. Occasional scattered round cells were like- 
wise seen in these foci. Many of the tubules in the medullary portion likewise contained 
albumin or casts. Special stains for the glomerulus showed only minimal changes. 

The mucosa and submneosa of the stomach showed extensive hemorrhage and some 
edema. Scattered polymorphonuclear leucocytes and round cells were present in the stroma. 

The other organs revealed nothing particularly notewortliy histologically. 

Case 2. — History: The pjatient was a well-developed farmer forty-two years of age. 
He had been perfectly well until four days before his admission to the hospital. Although 
lie had not seen a doctor until just before his admission, he gave a history of symptoms tj’pical 
of appendicitis. His physical findings were those of a perforated appendix with local 
peritonitis. His temperature was 100° F., his pulse 100, and his respiration 30. His blood 
picture was normal except for an increase in leucocytes to 11,000. His urine was highly 
concentrated and contained a trace of albumin; otherwise, it showed no abnormalities. The 
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following (lij, tlie fifth da> of his illness* he became lightly jaundiced and passed a con 
sider tbie amount of dark blood bj rectum The nett morxusg lua jaundice had deepened and 
he began to bleed from his mouth and hps He also coughed up blood stained sputum and he 
continued to pass blood b\ rectum At this time his urinarv output decreased rapidlj to 
almost complete anuna The urine contained albumin 1 plus, 20 to 30 red blood cells to t!ie 
lugh power field and an occasional pus cell His blood count showed 4,320,000 red cells, 
8,250 leueocites with 80 per cent polj morphonuclears and 20 per cent small lymphocjtes 
Blood rhemistrj determinations rerealed a nonprotciu nitrogen of loO mg creatinine 3 7 
nig, chlorides 330 mg, and blood sugar 118 mg per 100 cc of blood His temperature 
rose to 101® F , pulse to 110, and re‘»pira.tion to 35 During tlie ne:vt twentj four hours, the 
seienth dm of his illoe^'a the bleeding continued from lus mouth, lips lungs, and intestinal 
tract The jaundice remained practically unchanged The urinarj output further decreased 
until it was difiicult to get a sufficient sample for exammation Tlie urme contained a trace 
of albumin, 20 to 30 red cells to the high power field, granular casts, a small amount of bile, 
and an occasional pus cell m the uncentrifugcd epeeimen The blood nonprotein nitrogen rose 
to 285 mg and the creatinine to 4 5 mg the blood sugar fell to 51 2 mg and the blood 
chloride increased to 430 jng per 100 cc of blood The blood count at this time showed 
2,150,000 red cells and 11,800 Icueocites with 72 pet ctnt pohmorphonucleara and 28 per cent 
lymphocytes 

Toward the latter pait of tlie scicnth day of Ins illiies% the paticmt died with symptoms 
suggesting uremia 

Necropsy Both dotted ind unclottcd blood were found m tho mouth and nose The 
akia was jaundiced The abdomen was distendcil Wlien tlie abdominal canty was opened 
the gutter along the cecum and ascending colon w is filled witli fiocculent senupurulcnt, bloody 
evudate and the cecum and ascending colon wcie distendel, tlieir walls greatly thickened and 
indurated and of a deep bluish black color The mucosa was eatenswely ulcerated and a 
gangrenous appendix was found lung m a walled off pool of foul smelling exudate 

The hier was large and hard and on section pale nnd shining When pressure iras 
applied to it, focal pinpoint to pmhead size dots of milK\ pus appeared in clusterB on the 
cut surface The superior moscntinc and portal leins were filleil with semi lutolytic suppurat 
ing thrombi The stomach and entire bonvl contained a large umount of bloofh feces The 
kidneys were greatb enlarged, their capsules tense, and on section the renal parenchyma 
bulged out under the incised enj^ule The maikmgs between the cortex imd medulla were 
lery indistinct Both kidneia were defimteh jaundiced Numerous petechial heraorrhages 
were iisiblc in the pobe<» Both hmgs Miowcd subplcuial and interstitial hemorrhages and 
edema and terminal bioncliopneumonia iraa present in each lung 

Histologic Fatholooy The Iwcr showed a rather diffuse, low grade, parenchymatous 
degeneration There was considerable swelling and eien desquamation of ni my of the Kupffer 
colls and scattered here nnd there throughout tho imusouls leucocytes were found In the 
portal areas n diffuse infiUrati m with round cells and scattered polymorphonuclear leucocytes 
was seen In some of the Ter> smallest portal venoua channels, masses of Buppurafne 
thrombi were seen (Fig 1) Moreorer m the larger portal ramifications, purulent necrotic 
exudate was found and in some areas there was considerable fragmentation of the ^em 
walls However, lerv little extension of the exudate had tsien place into the liier proper 
Under the higher magnification tlurc was no evidence of ob«itructj\e jaundice except occa 
aionally near the center of the lobule where the parencUymatuua cells contained scattered 
deposits of brownish pigment and in some of the small bilu canaliculi mmute bile thrombi 
were present The liver celi'< in nianv instances bad quite indistinct outlines and showed 
varying degrees of nuchar Ivsis Many of the Kupff».r cells m addition to being tre 
mendoualj swollen ami desquamating, contained some pink aemigranular material of un 
determined character There were definite hemorrhages in the gallbladder muco'a 

Tho kidneys showed striking tubular ilmngts the most interesting of which was an 
oxtenaive degeneration This change varied from low grade cloudy ewelling to frank epithelial 
necrosis In some sections focal leucocvtie infiltrations, m which either rounl cells or plasma 
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cells predominated, vrere scattered in the medulla and cortex. In addition to these cells, 
pigment containing phagocj'tes and other evidences of previous interstitial hemorrhage were 
apparent. Fresh interstitial hemorrhages vrere also noted in the medullary interstitial tissue. 



FIk. 3. Photomicrograph of the liver In Case 2, showing a thrombus in a small portal radicle 

and interstitial pus cell infiltration. 



Pic. 4 . — Photomicrograph of kidney glomerulus in Case 2 ; glomerular changes are negligible 

(MaIlorj''s analine blue stain). 

Manv of the tubules where the necrosis was not so marked showed a generous accumulation 
of albuminous precipitate in tlieir lumina. In other areas the outlines of the tubular 
epithelium were so irregular and indefinite that one gained the impression tliat most of the 
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cells were beginning to slough iwn^ In mim tubnlis, Inalmc Oroplets were present in 
enormous numbers Spccnl stains weit employed foi glomcrulnr epithelium and bi'emint 
membrane however With thost the gloiuernh slioned but minor clnoge-v consisting of i 
low grade swelling of the cnpsulir eiitliehum and some proliferation of the endothelium 
(Fig 4) Oecasionallj some of the tubular cells had a funt brownish tinge suggesting 
imbibition ot bile, but this w la bv no means striking 

The lungs showed edtmt carlj bronchopneaimmi i, and in tlie edematous fluid large 
numbers of red cells m varying st »gej» of hemolysis could be seen 

The appenihv. showed the tvpii d pjctme of aeult suppurative appendicitis with sup 
pui itne thrombi m the venous ihannoU ml leginning gingrene of the cccal wall 

Discussion of Cases — ^^e tonsulei the toUowmg pomts lu Case 1 impoitaut 
in the piopei evahiatioii ot the Fji&t, theie tuts no evidence of 

lufectioii fciecoud, although the patient was. famtlj 3 auudiced tow aid the end 
ot hib illness, theie was no inicroscopit evidence of bile pigment in the renal 
epithelium It is also inteiestmg tliat tlie aiea of fractuie and hepatic pulpi 
fieatiou was m the middle of the Ii\ei between the light and left lobes This 
location of the pulpificatiou was Mmilai to that obsened and pieMonsl;^ le 
polled bj us in the liver of a patient who piesented tins same bjmhomc It 
should be emphasized that Case 1, piioi to the aecidcut, had been a well and 
appaientlj noimal individual and that the hist cimicai manifestation ot leual 
impauiueut appealed on the thud dav aftei the mjuij The kidnej lesion 
was piedominautlj tubuiai in characlei, the clinnges being those of van mg 
degrees of paienchymatoiis degeiiciation with but few miiioi evidences of 
glomeiulai damage Although some old loci of glomeiulai fibiosis weie pies 
eat, these changes were not ineonsistcnt witli tlie common findings in the 
kidnejs of peisons of this same age djing fiom some tot all) unrelated disease 
This lattei finding, theiefoie, was eonsideied uuimpoitaul Cliuicallj the 
patient vomited blood and passed blood pei loctum and at ueciopsv sub 
mucous hemonliages weie piesent in the gasiiointestiual tract This gastio 
intestinal bleeding is \ev} frequent in these eases and wliea piesent, is one 
of the outstanding featnies of the svndiome bnch bleeding is piominent not 
only m the traumatic cases, but has also betn obscived in the gieat majoiity 
of cases m which the fatal sv ndiomc has followed othei foiins of Inei damage 
In shaip contiast to Case 1 two factois weie piesent in Case 2 which 
might be coiisideied as of possible influence m the production of tlie maikcd 
lenal lesion found at neciopsv , i e , infection and jaundice "We have included 
Case 2 because we wish to show that the lenal pietuie piodneed b\ pine 
hepatic tiauma unassisted bj eithei nmidice oi infection, mav pioduce the 
same chmcil and pathologic picture as that obseived m cases presenting the 
hverhiduov sjTidiomc which are not associated with mfeetion 

In Case 2 tlie livei abscesses weie, for the most pait, of micioscopic 
dimensions, in onij a few aieas could tliev be recognized w*ith the naked e.ve 
When pressuie was applied to the U\er, numvtc droplets of pus oozed out on 
the cut surface Ilistologiealh tliese weie found to be small portal vein 
thiombi siuiounclod bv areas of advanced pnonclnm.itous degenciation pro 
ceeding m manv legjons nesilv to necrosis of the hepatic cells The patient 
in Case 2 was consideiabh jaundiced and giosslv and nncioscopienlh the 
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kidneys showed some staining witli bile. Witli the exception of this addition 
to the gross and microscopic picture of the kidne}', the renal clianges ivere in 
all respects comparable to those found in the nonjaundiced, noninfectious case 
of traumatic liver pulpification. Sloreover, clinically, aside from the symp- 
toms of acute appendicitis and ascending pj'lephlebitis with jaundice, the 
sequence of clinical manifestations such as gradually increasing oliguria pro- 
ceeding to anuria, rapidly mounting blood nitrogen and extensive bleeding 
from the mouth, stomach and bowel, duplicated in all respects those findings 
observed in the traumatic case. 

The renal lesion found in these eases was very interesting. The glomeruli 
showed but minor alterations; in some instances slight accumulations of al- 
bumin had occurred in the capsular space, while in others there Avas a slight 
epithelial proliferation and endothelial swelling as Avell as a Ioav grade thick- 
ening of the glomerular membrane. These changes, hoAvevei*, ivere minimal 
and negligible Avhen compared to the remarkable degenerative changes found 
in the tubules. 

The classical picture of bile nephrosis so frequentlj' encountered in ob- 
structive jaundice was duplicated in the renal picture in certain phases only. 
Fahr^ mentions the presence of fatty changes in the renal epithelium in addi- 
tion to the universal or streaked distiubution of bile pigment in the tubules. 
Bowman’s cap.sule, and intratubular albumin. In onty one ease in his .ex- 
perience was there evidence of localized inflammatory lesions. Our Case 2 
showed bile only in minor quantities and the impression was gained from care- 
ful microscopic study that something aside from the infiltration of bile aa'bs 
responsible for the overwhelming tubular damage. 

The presence of occasional small foci of round cells and plasma cells in 
the medullary portion of the kidney was considered by us to be evidence of a 
reaction to a degeneration because granular debris Avas present in these foci 
although no pus cells Avere foiind. The presence of large numbers of cells 
bulging Avith hemosiderin pigment indicated that these celhdar elements rep- 
resented a reaction to a degenerative process AAdiich had doubtless been accom- 
panied by some degree of hemoi-rhage. This latter hj’pothesis Avas substanti- 
ated bj' the finding of other fresher interstitial hemorrhages into Avhieh no 
leucocytes had as yet Avandered. 

Literature . — In a preAuous report, Ave recorded several cases, similar to 
those presented here, Avhich had already been reported in the literatui-e but 
in Avhich no attempt had been made to explain the apparent relationship be- 
tAveen the liver and the kidney. 

BIcKnigliF reported the ease of a healthy boy nineteen years old Avho suf- 
fered a rupture of the superior surface of the right lobe of the liver as a 
result of an automobile accident, and at operation the rent in the liver Avas 
packed in the usual manner. Postoperative convalescence Avas uneventful 
Aintil the sixth day AA'hen the patient became nauseated, jaundiced, and de- 
veloped generalized abdominal distention. Laboratory findings at this time 
demonstrated a blood urea of betAveen 240 and 270 mg. per 100 e.c. of blood. 
Albumin and granular and hyaline casts appeared in the urine. The leucocyte 
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count duiing this time langed as high as 72,000 After thiee weeks of sjmp 
toms highlj suggesti\e of luemia, the patient leco^eied but on dismissal still 
shoived a tiace of albumin and a raie cast lu the uiine This historj suggests 
a parallel to the histones in oui s 3 ndiome cases 

Also, in 1931 Wulstem ol)sel^ed aii ele^en 5 eal old schoolgiil vho suf 
fcied a tiauina to the luei while iidmg on a sled Some time fol 
lowing the injiiij she bled fiom the nose and ^omlted blood She became 
piogressnelj' anemic and led cells appealed in the uiine The led cell count 
and hemoglobin continued to decline until the hemoglobin was 19 per cent 
and the led count 1,500 000 After a lathei long illness the patient died At 
uecropsj, although the capsule of the Inoi was intact, a laige caMt\ was 
piesent which invohed almost the eiitiie light hepatic lobe and winch was 
filled with diitj blown fluid Multiple subpleunl and subepieaulial ecehjmoses 
were present and man\ punctate hemoirhages weie seen in the mucosa of the 
bowel and in the kidnej pehes No histologic lecoid of the kidney was gnen 
In the Inei, theie was no micioscopic evidence of infection but necrotic foci 
were found in the li'^ei tissue suiioundiiig the caMtj It was 'W’ulsten^s 
opinion that the mucous suiface bleeding ma^ ha\e been due to absoiption 
of tOMc pioducts fiom tlie neciotic Inei tissue Unfortuinteh no blood 
chemical studies weie mentioned 

These two cases aie piesented onh as additional circumstantial eMdcnce 
Furthei reseaich of the liteiatuie of the Inei and kidiiej shows that, al 
though cases of this genet al character ha\e not fiequenth been lecoided, 
they ma^ not be laie This is brought out in a leport bj Stanton® who 
nnaljzed the cause of 500 deaths following gallblnddei operations In this 
senes, he noted that twenty foui died of leiial fniline, chieflN annua 

In 1927, 'Wllellsk^ and Colp^ published tlieii obsenations legaiding the 
letention of nitiogen bodies ni eases of bilnij tiact disease Tliej noted that 
in oidinaiilj mild oi modeiately se\eie cases distui bailees in nitiogen me 
tabolism weie not obseued piioi to opeiation Thev also mentioned that such 
patients weie fiequeiith not opeiatcd upon until the essential lesion was lela 
tnelj far advanced, so that nephritis (lenal epithelium degeneiation) was 
fiequenth piesent at the time of observation 

Since w e called attention to this s\ ndrome as a definite clinical and patho 
logic entitv othei ohseivcis have repoited cases of similar chaiactei TIius 
Cole® of Washington Unn eisitv , m a lecent discussion of hepatic insiiflieiencj , 
cites the case of a woman foitv eight vears old who fiom a clinical stand 
point, appealed to be a good operative iisk Cholecv stogastiostonij was per 
formed foi common duct obstiuction A few davs aftei tlic opeiation slie 
developed edema of the ankles and albumin and laige numbeis of graiiiilnr 
casts appeared in the urine Thcie was a progiessive oligurn which finallv 
terminated m total amiiia Tlie iioiipiotem nitiogen rose to GO mg per 
100 c c of blood, she was diowsv and irrational, and died on the ninth post 
opeiative day At nccropsv, the Iivei showed extensive cellular necrosis and 
atiophj while the kidnejs presented onl> iiioclerntc parencli.vniatous changes 
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Hemorrliages were present in the walls of the renal pelves, and some paren- 
chymatons hemorrhages were likewise seen. 

It is Cole’s opinion that infection played little part in the hepatic in- 
sufficienc}’ and he likewise stated that he considered that an associated kidney 
damage in cases of severe hepatic disease to be extremely common and im- 
portant. 

Even more recently Eiss,“ in a discussion of conservation of hepatic func- 
tion in gallbladder operations, states that in his experience in biliary tract 
.surgery he has observed “several cases of postoperative death without infec- 
tion or hemorrhage with rapidly rising fever, rapid pulse and the terminal 
uremic sjnidrome. ’’ He is convinced that these cases are much more frequent 
than the number of reported eases would indicate and “that the tragedj' of 
these deaths is that thej” occur in patients who appear clinically to he good 
operative risks.” 

Similarly, Ileyd"' in an editorial in Surocry, Gynecology and Ohsicfrics 
describes a type of “liver-death” as follows; 

Previoii.'! to operation those patients have hail wiiat was considered normal kidnev 
function and no question was in tiie wind of tl\e siu’gcon ns to the competence of tiie kidney 
to carry on its function in tiie presence of an operative intervention. Forty-eigiit hours after 
an operation on the gallbladder or common duct, the patient quite rapidly presents the 
picture not dissimilar to shock, with cold, clammy skin, gradual failure in water elimination 
and a rise in urea nitrogen. The urinary output becomes less and less, and a mild delirium 
develops with increased frequency of pulse and temperature, and finally coma and death. 
These patients arc not jaundiced citlier before or after operation, and there is a distinct 
interval of apparently normal postoperative conduct of from twenty-one to thirty-six hours 
between the operation and the onset of the terminal clinical picture. 

Previous to tlie ]tublication of our fir.st article,* HeyeP* had considered this 
type of “liver-death” as a condition of hepatic exhaustion related in some 
way to the pancreas. 

Theories of Toxin Pathogenesis . — Our cases in which the liver-kidney syn- 
drome appeared follotving traumatic fracture of the liver now are two in num- 
ber; one was reported in an earlier paper. In both instances, as mentioned 
above, the traumatic lesion was situated in the right lobe near the midline 
and was so placed as most easily to cause trauma of the main intrahepatic 
branches of the hepatic artery. 

That extensive hepatic necrosis, even at the site we have discussed, may 
likewise fail to cause fatal kidney changes can be illustrated by the case 
reported by IMcKuight.'' There seems little doubt that his patient recovered 
from a definite liver-kidney syndrome, but it is significant that three weeks 
later the patient continued to .show albumin and easts in his urine, .showing 
that very definite kidney damage had been effected. 

Recently we have been fortunate in that Dr. T. G. Orr has permitted us 
to observe two cases of traumatic liver necrosis which were subjected to 
laparotomy and in which the clinical and blood chemical findings showed all 
of the features of the liver-kidney syndrome except the final anuria. These 
two patients recovered and non" have normal kidney functions; these cases 
will be reported by Dr. Orr. 
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"We Ila^e also seen se\eial cases in a\1ucIi, during an acute evaceibation 
of chronic cholecystitis, albumin, red cells and casts appeared in the urine 
and a use oecuned m the nonprotem blood uitiogen, in one instance to 65 
mg per 100 c c of blood These patients liaie leco^e^ed ^uth appaientlj nor- 
mal kidney function Incidenf*a]Iy, we ha\e Iikeuise obser\ed cases winch, 
following cholecystectomy, showed miiioi eyidences of Ividney damage and 
hay e subsequently leeoyered 

In this syndrome many puzzling and apparently contiadictory points arc 
brought to mind Fiom oui clinical and experimental obseryations, it does 
not appear possible tliat the toxin is the product of pure hepatic necrosis 
since, m almost all of the cases in yrhich the Inei Kidney syndrome appeared, 
hepatic neciQsis e\cept in the tiaumafie cases ywis not a striking finding 
lloieoyei, m expeiimental ligation of the hepatic arteiy as yyell as in expeii 
mental hepatic tiauma yyith packing of the cential poition of the liyer, we 
haye found that the most extiemc degiees of hepatic neciosis y\eie, in many 
instances not folloyyed by nitrogen letenlion oi kidney damage, yyhile in occa- 
sional instances definite tubular degenciation and nitrogen retention yyere 
observed although li\er neciosis of a yeiy' much less degiee had occurred 
In the human being, ligation of the hepatic arten has been peifomied m a 
numbei of instantes Recently Sbann and Piadkin^” recoided such a case in 
yyhich massne infaiction took place in the light lobe This infaict, measunng 
10 by 3 by 5 cm , was remoyed at a latei operation No mention of any renal 
complication y\as recoided Seyeral cases of traumatic Inci necrosis with 
massive sequestiation are mentioned m the literature For example, Biernath 
and Feitig^^ lecoid a case in yyhich the entne left lobe of the Iner became 
necrotic and was surgically lenioved Tn this case likewise, no kidney com 
plication yyas mentioned 

Jlany impoitant tilings aie knoyyn legaiding the lolo of the Iner m pro 
tcm metabolism and the lemaikable detoxifying poy\eis of the Inei against 
both endogenous and exogenous poisons Iinye been demoiistiated mam times 
Thus Rolleston and i\rcNee‘* mention the fieqneiit association of a seyeie 
lenal insufficienty yyith letention of nitiogen bodies in the blood in cases of 
seyeie hepatic disease 

It IS interesting in this legaid that in certain cases of Eck fistula, yvhen 
part of tlie poital ciieiilation had been shunted into the gcneial cncnlation 
and high protein diets yyeie instituted, scyere and e\en fatal toxemias haye 
occur! ed ^loleo^el, if has also been demoiistiated tliat a liigh protein diet 
has resulted in seyeie or eyen fatal toxemia in dogs that liayo had large por 
tions of their portal blood shunted back into the gcneial circulation as the 
result of the livei cirrliosis piodnced by carbon tctrathloiide 

Tliese obseryations seem to suggest the idea that the pathogenesis of the 
Iner kidney syndrome depends prmiaiily moie upon the deyclopment of some 
specific type of inti acellular hepatic damage Ilian upon the degree of actual 
morphologic cellulai damage to yyliicli oidinan cell injury may extend 

When y\e consider the y\ ide yanet\ of Iner lesions and the more constant 
sequence of cliincnl eyents in which the renal picture assumes the most promi- 
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uence as the sj'iidrome progresses, it appears more and more convincing that 
some toxin is the causative factor. This toxin maj^ have been produced as the 
result of a perimrsion of function of damaged liver cells or by a lack of some 
physiologic detoxifying function of the liver parenchyma which permitted the 
production or the accumulation of a substance highly toxic to renal function. 

The occurrence of hemorrliages in sevei’e liver disease has been a frequent 
observation for a half century, but in most instances it has been attributed 
to a delayed coagulation time resulting from icterus. As far back as 1880, 
Schiff’® noted that there occurred changes in the coagulation time which he 
felt were etiologic factors in the “hemorrhagic diathe.sis” associated with hepatic 
disease with and without icterus. The clotting time was found by IMann and Boll- 
man’“ to be first decreased and then inci*eased in total hepatcctomj’’ in dogs, and 
he obseiwed marked oozing from all the abraded surfaces in those animals which 
had been kept alive for some hours. The clotting time may remain normal even 
tliough fibrinogen may be decreased although, as Whipple and Fo.ster’" have 
shown, the clots may be so delicate that they will not stop hemorrhage. 5Iu- 
cous surface hemorrhage has been one of the particularly puzzling complica- 
tions of the livei’-kidney syndrome and in many instances this has been one of 
the most striking features in the clinical picture. Whether this is due to 
hepatic damage or renal insufficiency i-esulting from the action of some toxin 
which directly affects the capillary endothelium, is a matter of conjecture. 
Rolleston and hlcNee^® have observed general hemorrhages in the late stages 
of hepatic cirrhosis, and they believe that “when the liver has become in- 
capable of stopping poisons absorbed from the alimentar 3 ’’ canal,” a state of 
general hepatic toxemia results with a low blood fibrinogen content with sub- 
sequent damage to the blood ve.s.sels. The.v have seen petechiae of the skin 
and bleeding from the mucous membranes of the mouth and gums. In one 
case recorded b.v Webber.’® hemorrhage took place even in the external ears, 
in addition to hemoptysis and bleeding from the gums. Rolleston and McNee®" 
likewise cite a case recorded bj^ Leudet where hemorrhage took place from 
the external ear in cirrhosis. A hemorrhagic diathesis is also not a rare com- 
plication in certain eases of renal disease where no accompanying liver lesion 
is present. At present, however, the true etiology of such bleeding is not com- 
pletely understood. 

CONCLUSIONS 

1. A brief description of the liver-kidney sjuidrome is outlined and ques- 
tions of etiologj* are discussed. 

2. An attempt is made to classifi' the renal lesion in this syndrome as a 
toxic nephrosis. 

3. Two illustrative cases of the liver-kidnej'^ sj’iidrome with complete 
necropsy studies are recorded and .special microchemical studies of the kid- 
neys are described. These two oases are recorded in an attempt to illustrate 
certain theories regarding the possible pathogenesis of the liver-kidney syn- 
drome. 

4 . Additional cases are recorded from the literature irhieh may be exam- 
ples of the liver-kidney syndrome. 
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5 A tlieoij IS ad^anced to account foi tlie elaboration of an li>]lothetical 
to\m belie\ed to be lesponsible foi the lenal damage in the Inei kidnej 
syndiome, and mention is made of experiments in which unifoim lesnlts could 
not be obtained nhen an attempt nas made to leproduce the IneiJlvidnej 
syndiome in animals 
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THE INTEANASAL APPLICATION OP INSULIN*^ 


Ralph H. jMajor, M.D., Kansas City, Kan. 


S nSTCE the discovery of insulin investigators have attempted to introduce 
it into the body by various methods. Woodyatt' in 1922 said “experi- 
ments were conducted vrith oral, rectal, vaginal, intranasal, intravenons, and 
subcxitaueous administrations. Inunctions mere also tried. JIany variations 
were attempted in connection with each. Positive effects xvere obtained with 
subcutaneous and intravenous injections, very weak, doubtful or frankly 
negative results with the others.” Up to the present time intravenous and 
subcutaneous administrations have been employed to the exelusion of all 
other methods. 

Telfer- in 1923 reported that insulin could be introduced into the blood 
stream by means of inunction. Harrison® in 1926 repeated this work and 
foxind that the inunction of insulin was useless even in very large doses. 
Peskind, Eogoff and Stewart* iir 1924 found that insulin when injected per 
rectum into rabbits was absorbed and produced lowering of the blood sugar; 
in dogs, negative results were obtained. Heubner, de Jongh and Laquer® in 
1924 described the lowering of blood sugar in diabetic patients by inhalation 
of insuliu. Fisher® in 1924 found some absorption of insulin by the intestine, 
Arngina, and sci’otal sac. Gansslen" in 1925 described loxvering of the blood 
sugar in diabetic patients bj' inhalation of an insulin spray. Miller® in 1926 
reported that insulin given in absolute alcohol or 95 per cent alcohol solution, 
in keratinized capsules, lowered the blood sugar level of diabetic patients. 
Stephan® in 1929 described lowering of blood sugar following the adminis- 
tration of insulin by mouth. This work rvas not confirmed by Wahneau and 
Bertram*® or by Bertram, Horwitz and 'Wahneau.** Bollman and Mann,*® 
Avorking with intestinal catheter's and rvith ileac loops, found that large 
amounts of insulin might be instilled into the duodenum, jejumrm, or ileum 
without any appreciable effect on the blood sugar of normal dogs. Similar 
results Avere found AA'ith administration into the ileac loop. 

A summary of these results bears out the initial statement of Woodyatt 
that Avith methods other than subcutaneous or intraA^enous injection “A'ei'y 
Aveak, doubtful or frankly negative results” have been obtamed. 

Recently Ave haA'e repeated some of these experiments Avith A'ariations, 
and, in the course of our Avork, studied the problem of intranasal absorption. 
We haA'e obtained undoubted evidence of the acth'itj- of insulin, either AA’hen 
sprayed or Avhen instilled into the nostrils in normal rabbits, normal dogs and 
in diabetic patients, under certain conditions. 

Preliminar}' experiments indicated that the instillation or insufflation of 
insulin in the nose produced either frankly negative or doubtful re.sults. We 
studied next A'arious solutions Avhich might possiblj' increase absorption 

•From the Department of Intei-nal Medicine. University ot Kansa.s School of Xledicinc. 
Received for publication. May 23, 193.A. 
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Table I 


DATF 

ANIMAL 

TIME 


BLOOD SUGAR 

MO 

‘'/15/30 

Rabbit No 1 

8 >0 A M 


247 0 



8 55 A Ai 

02 

cc insulin ethjlene gljcol mixture 
(100 units) intranasalh 



10 28 AM 


177 0 



11 47 AM 


149 0 

3/15/35 

Rabbit No 2 

9 Oo A M 


105 5 



0 08 A M 

02 

cc insulin ethjlene gljcol mixture 
(100 units) intranasalh 



10 40 A \l 


C2 5 



12 40 P M 


55 2 

V20/35 

Dog No 1 

9 50 \ M 


DCO 



9 5am 

04 

cc insulin ethjlene ghcol mixture 
(200 units) intrana'^allj 



in 50 A M 


58 8 



11 45 A M 


58 3 



12 45 PM 


44 2 

The efTect of ‘solution 

when applied intranasall> 

in <li ibetic patients is shown in 



the following 

DATE 

P VTIENT 

TIME 


BLOOD SUG^R 

MO 

3/18/35 

^0 1 

7 30 \ M 


150 



8 lo \ M 

0 2 

cc insulin eth\lenc gljcol mixture 
(100 units) intranasally 



9 15 A M 


149 



10 15 AM 


122 



11 la AM 


83 



12 15 PM 


110 

3/19/35 

No 2 

7 30 \ M 


135 



8 15 AM 

02 

cc insulin etbxlene gljcol mixture 
(100 units) intranasally 



0 15 A M 


87 



10 15 A M 


94 



10 15 \ M 

02 

cc insulin eth^lene glj*col mixture 
(100 units) intranasallj 



11 15 AM 


C9 



11 15 A M 

Slight reaction 



11 30 A M 

More marked reaction 



11 40 A M 

Orange juice 



12 15 P M 


115 

3/21/35 

No ; 

8 00 \ M 


225 


S 50 A M 

02 

cc insulin ethjlene gljcol mixture 
(100 units) intranasalh (apraj ) 




9 50 A M 


197 



10 00 \ M 


172 



11 50 A M 


148 



12 00 NOON 

02 

cc insulin ethjlene gljcol mixture 
(100 units) intranasalh (sprnx ) 



1 00 PM 


137 



2 00 p M 


116 

3/23/35 

No 4 

S 00 A M 


250 


8 50 A M 

02 

cc insulin ethjlene gljcol mixture 
(100 units) intranasallj (sprnx) 




9 ''0 A M 


154 



10 50 A 31 


125 



11 50 \ M 


115 

3/29/35 

No 5 

S 30 A M 


18S 


9 30 A >I 


180 



9 40 A M 

02 

cc insulin ethjlene gljcol mixture 
(100 units) intranasalh 



10 30 \ M 


144 



11 30 A sr 


142 
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Table I — Cont’d. 


DATE 

PATIENT 

TIME 


BEOOD SUGAR 

MG, 


3/30/35 

No. 6 

12:15 

12:20 

1:15 

2:15 

3:15 

P.M. 

P.M. 

P.M. 

P.M, 

P.M. 

0.2 

158 

c.c. insnlin-ethylene glycol 
(100 units) intranasally 

106 

65 

66 

mixture 

4/ 3/.3.7 

No. 7 

10:45 

10:50 

11:45 
12 :45 
1:45 

A.M. 

A.M. 

A.M. 

P.M. 

P.M. 

0.2 

280 

c.c. insulin-ethylene glycol 
(100 units) intranasallv 

112 

67 

73 

mixture 


fliroiigli the mucous membrane. Pinding several solutions Avhich apparently 
had this effect, we chose ethjdene glycol as a medium. We have employed 
solutions containing equal quantities of ethylene glycol and insulin, and have 
also made solutions of powdered insulin in ethjdene glycol. The solutions 
emploj'ed for instillation contained 500 units per e.c. With such a solution 
0.1 c.c. contains 50 units and 0.2 e.c. 100 units of insulin. 

Table I shows a few tj’pical pi’otocols on animals. 

CONCLtlSIOXS 

Table I. which is an e.vample of a lai'ger group of similar observations, 
shows that insulin in ethylene gl.ycol when either dropped or sprayed into 
the nasal mucous membrane produces an unquestioned and marked fall in 
blood sugar in normal rabbits, normal dogs, and in diabetic patients. The 
dosage employed by this intranasal method is considerably greater than that 
necessary in subcutaneous in.ieetion. The fact that insulin under certain 
conditions can be absorbed from mucous membranes is possibly of more than 
academic interest. 

Wc are under obligations to Eli Lilly and Company for the insulin used in these observ.a- 

tions. 
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FUNGICIDES* 


I Influence op Hidroqev Ion Concentration on the Growth of 
Yeastlike Organis^is 


H Close Hesseltine, M S , M D , and W J Noonan, f B S , Chicago, III 


QINCE Miho\<Tgmal m-v coses often did not lespoml well to infieqneiit local 
^ applications of gentian iiolet and to sodium bicaibonate^ douches,® ^ it 
was deemed advisable to eialnate the theiapeiitic effieac\ of othei agents 
Such a pioblem m^ohed tlie nnestigation of luimeroiis compounds, mam of 
which were acid or alkaline oi reqiiiied an acid oi alkaline %ehicle foi solu 
bility 01 stabilit\ The effects of laiious Indrogen ion concentiations on the 
growth of certain test fungi weie studied so tliat this factor might be lecog 
nized in subsequent woik with antiseptic solutions Nine stiains of patho 
genic fungi lepresentatne of those isolated fiom human patients, and a 
known nonpathogeii, Sdcchatomyce^ ceicimiac ^ wcic emplojecl The Indrogen 
ion concentiations laiied fiom pH 2 5 to 9 5 since these limits weie well bejond 
those present in plijsiologic oi pathologic \aginnl diselinrges^ ♦ ® oi thera 
peuticalh practicable 

TECHNIC 

Two t^pes of media weie emplojcd (a) 5 per cent glucose solution and 
(b) 0 5 pel cent glucose in bioth (\eal infusion — peptone), each containing 
sodium monobasic pliosphate as a buftei Although the sodium monobasic 
phosphate was lecognized to be scarcel;^ adequate for these extiemc limits 
it was chosen so tliat am possible fungicidal effect would be constant thiough 
out the study The onguiai medium was made up to pll 5 5, since fungi giew 
well at this Ie\el on deNtrose peptone agai slants and in glucose broth Se\ 
eral volumes of 75 cc of medium weic adjusted to the 10110115 selected hy- 
drogen lou concentiations h\ the addition of solutions of N/2 NaOH or 
N/5 HCl, after which 10 e c amounts wcie distiibuted into culture tubes for 
subsequent inoculation By the colorimetric spot plating metliod the appiovi 
mate lalues of pH 2 5, 3 5, 4 5, 5 5, 6 5, 7 5, 8 5, and 9 5 were determined,* and 
the medium was re checked by the same method aftci the grow th of the fungi 
The color mdicatois were piepaied according to standard loutines*’ for tlmnol 
blue bromphenol blue, methyl red, bromthynnol blue, and cresol red, and wcie 
used as prescribed by Clark® Eien though this method indicated onh ap 
proximate pH values it w«is suffieienth accuiatc foi this study 

Ten strains of oiganisms representing three difteient genera weic used 
These were sacchaiomy ces, cryptoeocci and nionilia * ® In view of tlie con 

•From tho Department of Obstetrics and Gjnecologj Uk UnUcr‘!U% of Chlcoeo and the 
Chicag-o Ljinetn Hospital 

Received foi publication Ma> 21 1935 
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fusion which existed in mycotic taxonomy, certain cultural characteristics are 
indicated in Table I. Strain F40 (one of the bakers’ 3 ^easts) was a proved 
nonpathogen,’' while the remaining cultures were obtained from patients with 
vaginal or oral mycoses. 


Table I* 



DEXTROSE 

: 1 

1 i 

C/J 1 

o 

^ I 

D : 

S 

US 

xn 

0 1 

1 ! 
< ■ 

o 

5? i 

GALACTOSE 

SACCHAROSE 

LACTOSE 

w 

MYCELIA 

05 

g 

M 

0 

U 

01 

classification accoudino to 

M0RPH01.00Y j FF,RMENTATI0N 

Sacchatomyces 

FLO 1 

0 

© 

© 1 

© 1 

© 1 

© 1 

H 

or 

mm 



Cerevisiae 

149 

1 © 

© 

© 1 

© I 

© ! 

© 1 


fli 

B 



? 

Cryptoeoccus (Torula) 

119 1 

1 © j 

1 © 1 

1 © 1 

- 1 

- 1 

! - 1 

! - 1 

1 - 1 - 1 

- 1 ? 

/ ? 








Monilia 















Benham 

Stovall 




© 

jKnil 

El 

© 

+ 

- 

c 

p 

mmm 

Albicans 

Type 2 



4* 



+ 


- 

c 

p 


Albicans 

Type 2 

147 


© 

kB 

© 

+ 

- 


- 

p 

^^B 

7 

Type 1 

152 


© 


© 

- 


- 

- 

p 


Candida 

Type 3 

155 


© 




11 

_ 

c 

p 

^^B 

? 

Typo ? (variable) 

156 


© 

© 

© 

© 

© 

- 

c 

p 


Albicans 

Type 2 

157 

i^naH 

© 


El 

+ 


“ 

- 

p 

B 

Parapsilosis 

Type 1 


•+ = acid O = sas - = negative C = coagxilatlon P = produced ? = undetermined 


Subcultures were grown on Sabouraud’.s agar slants and incubated at 
37° C. for twenty-four hours. A small loopful of the growth was then trans- 
ferred to sterile 0.9 per cent NaCl solution in sufiBcient quantities to make a 
suspension containing either 50,000 or 500,000 cells in 0.1 c.c. The actual cell 
counts were made with a standard hematimeter. One-tenth cubic centimeter 
of the suspension was transferred immediately to each of the 10 c.c. of medium, 
previously adjusted to the various pH levels, as shown in the tables, and 
incubated at 37° C. for from eighteen to twenty-four hours, after which one- 
fiftieth (0.02) cubic centimeters of the suspension of each of the thoroughly 
agitated cultures was transferred to a Petri dish by using finelj’’ drawn 
pipettes. About 15 c.c. of Sabouraud’s medium were then poured into the 
Petri dish and the culture was mixed by gentle manipulation. Colony counts 
were made without the use of a magnifjnng lens following incubation at 
37° C. for from twenty-four to one hundred and twents^ hours. 


RESULTS 

Glucose Medium . — To determine the rate of cell reproduction in 5 per cent 
glucose (Table II and Chart 1). an inoculation of approximately 2,000 yeast cells 
per 0.02 c.c. of medium was made in each of the original and duplicate tubes 
for Strains 119, 152, 155, and 156. From actual cell counts, as shown by the 
circles on the graph, it is evident that many yeast cells died at the low hj'dro- 
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gen ion Ie\el, -while some died e\en at the supposed optimum Ie\el of pH 5 5 
The horizontal line lepresents the numhei of cells tiansferied fiom the oiigi- 
nal suspension In general, the late of gtouth inci eased piogiessnely as the 
acidity appioached pH 5 5 fiom eithei evtieme In cultuie No 152 duplicate, 
at pH 5 5, the deciease may ha%e been the lesult of an incomplete suspension 
of cells befoie tiansplautation oi insufficientlj cooled SaboiuaiuHs medium 




Chart 2 — Poured plitc counts from fresh and «eventj t^o hours 0 90 per cent KnCl suspen 
sions Medium 5 per Cent glucose 


The lemainiiig si\ stiains (P 40 104, 120 147, 149, and 157) ueic mocu 
lated in duplicate into 5 pci cent glucose of pll 2 5 5 5, and 8 5 as these 
seemed to be moic significant ni the eailiei tests Tlie luimbci of cells for 
each tube inoculation n as decreased to 200 pci 0 02 c e to facilitate the colony 
count (Table III and Chart 2) An attempt was made in this group to leani 
whethci dilution in 0 90 pel cent NaCI solution damaged the cells serionslj 
After allonnig these diluted eultiues to stand foi se\ent.\ tno hours at a 
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temperature of 22° C. to 37° C., mostly the latter, F-40 and 157 grew poorly, 
while the others showed better growths in the twenty-four-hour subcultures. 
This may mean that more cells were inoculated (growth in aqueous NaCl 
solution), or that the living cells reproduced more rapidlj’- following pro- 
longed exposure to this inadequate medium. 


Tablr n 

Actc.m. Cell Count (Hematocytometeii) op Twenty-Four-Hour 5 Pee Cent Glucose Cul- 
tures. Original Inoculation Approximately 100 Cells Per Cm. 


pH 


119 

152 

155 


156 

2.5 


150 

300 

350 


250 

5.5 


300 




850 

9.5 


500 

450 

250 


300 

Colony Counts After One Hundred and Twenty Hours in Poured Plates (Inoculations 

From Twenty’-Four-Hour 5 Per Cent Glucose Culture). Each 0.02 

c.c. Had 2,000 

Cells With Original Inoculation. Average of Duplicate Plates 

pH 


119 

152 

155 


156 

2.5 


1,883 

7,520 

6,592 


4,750 

3.5 


4,816 

2,960 

8,600 


6,665 

4.5 


4,800 

2,848 

8,932 


4,575 

5.5 


5,787 

8,039 

12,040 


7,424 

6.5 


4,868 

3,010 

8,499 


4,880 

7.5 


2,400 

3,275 

9,480 


3,520 

S.o 


2,080 

5,023 

5,142 


763 

9.5 


O 

848 

40 


153 




Table III 




Colony Counts After 

Forty-Eight 

Hours in Poured Plates. 

Each 

0.02 c.c. Had 200 

Cells With Original Inoculation Into Diluent. First Readings Are Averages 

OF Duplicate Tubes, Inoculated Immediately After Dilution. 

Second 


Readings Are Colony Counts After Forty -Eight Hours in 


Poured Pl.\tes, 

Inoculation Made From Diluent 




After It Stood With 

Cei.ls for 





Sfventy-Two Hours 



pH 

F40 

104 

120 

147 

149 

157 

2.5 

5 

171 

37 

06 

51 

0 


0 

420 

1,400 

800 

1,248 

0 

0.5 

12 

500 

58 

272 

193 

2 


0 

900 

1,760 

3,200 

1,856 

30 

8.5 

29 

243 

108 

202 

510 

0 


13 

1,600 

60S 

1,040 

1,200 

0 


Glucose Broth Medium . — Since the fungi grew poorlj' in a protein-free 
medium (which is in accord with niycologic reports), 0.5 per cent glucose in 
broth was employed, using the same technic, except that the number of cells 

Table IV* 

Colony Count After Twenty Four Hours in Poured Piate.s (Inoculations From Twenty- 
Two-Hour Gluco.se Froth Cultures' ikage of Duplic.ate Tubes. Each 
0.02 c.c. n.AD 200 Cell, 'atoiN.AL Inocul.\tion 




pH 

FiO 

104 

119 

120 

»«9 

152 

155 

150 

157 

2.0 

- --0 

40G 

436 

cc 

cc 

G2S 

12 

424 

cc 

0.5 


cc 

<x 

oc 


cc 


oc 

oc 

7..5 


cc 

3,901 

_ 


cc 


oc 

- 

8.5 


oc 

1 3S4 

cc 


cc 

- 

2, .500 

1,700 


• _ — f) <x ~ innumerable 
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transferred was reduced fiom 2,000 to 200 pei 0 02 c c of the moeuhited me- 
dium Stiaiiis F40, 120, 149, diid 157 ueie obseiied iii single cultuies at 
pH 2 5, 5 5, and 8 5, while 104, 119, 147, 152, 155, and 156 -nere luii at pH 



Chart 2 — Colonj count after tT\’«nt) -four hours m poured plates Medium glucose broth 



2 5, 5 5, 7 5, and 8 5 in duplicate (Table IV and Cliarts 3 and 4, respcctnely) 
The i\as ftnornble foi all stiains at pll 5 5, vliilo at tire extreme 

ranges it was t ariablc 

According to Tables H, HI, and V, and Charts 1, 2, 3, and 4, the pH 
range from 2 5 to 8 5 represents the outside limits within uhich appreciable 
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cell growth occurred in these two media, even for the most vei'satile yeasts, 
while pll 5.5 was associated with uniformly good growth. 

After cultivation of the inoculated media, the alkaline cultures became 
more acid, but the pH never changed more than 1.0. With media beloiv 
pH 5.5 tliere was no consistent cliange. Tables V and VI .show the time interval 
and the medium employed in the various tests, and are, perhaps, more signifi- 
cant than a detailed written explanation. In general, the optimum growth is 
less variable than Talice” reports. He states that the optimum pH growth 
range for cryptoeoceus is 3 to 9, monilia albicans 7 and saceharoinyces 3 to 4. 

Table V 

pH Readixos .Aftf.i: Twexty-Fovi: Hocp.s’ Cultup.e Growth ix u Pf,i: Cext Glucose. 

Averagfs op Duplicate Tubes. Second Readings Are Sevexty-Two- 
Hour. Re.adixgs 


ORIGIXAI. 

pH 

IIOVRS 

R40 

104 

119 

120 

147 

149 

1.52 

155 

156 

157 

2..1 

24 

2.5 

2.5 

n.o 

2.5 

2 .r, 

2.5 

3.0 

2.5 

2.8 

2.5 


72 

2.5 

2.5 


2.5 

2.5 

2 .r, 




2.5 

S-.l 

24 



4.0 




4.0 

4.0 

4.0 


4.5 

24 



4.5 




4.5 

4.0 

4.5 


5.0 

24 



5.5 




5.5 

5.5 

5.4 


c.n 

24 



G.5 




G.3 

6.5 

6.3 


7.0 

24 



6.6 




6.7 

6.7 

6.7 


S.5 

24 

S.5 

8.5 

7.9 

8.5 

8.5 

8.2 

7.S 

7.8 

7.S 

8.5 


72 

8.2 

8.2 


8.0 

8.2 

8.2 




8.2 

9.5 

24 



9.2 




9.2 

9.2 

9.3 







Table VI 






PlI Readings in Gutose 

Broth 

After 

Forty-Eight 

AND SEVF.XTY-TWO 

Hours ’ 

Growth, 




AVER.IGE OP Duplicate Tubes 





ORIGIKAI* 

pH 

HOURS 

F40 

104 

119 

120 

147 

149 

152 

155 

156 

157 

2.0 

4S 

2.S 



2.8 


2.8 




2.0 


72 


2.4 

2.3 


2.5 


2.5 

2.5 

2.7 


0.0 

72 ■ 


5.G 



5.4 


|>.U 

5.2 

5.5 


7..*) 

72 


7..8 

7.1 


7.1 


7.0 

7.0 

7.1 



4S 

7.4 



7.8 


8.0 




7.8 


72 


7.8 

777 


777 


7.5 

7.2 

8.0 



SUMMARY AND CONCLUSIONS 

1. The mycotic organisms .studied grew, generally, over ranges greater 
than are present in the human vagina. 

2. One-half per cent glucose in broth was a better medium for the growth 
of these yeasts than 5.0 per cent protein-free glucose. 

3. A pH 5.5 was preferable, but an absolute maintenance at this level was 
unnecessary for substantial growth of the fungi. 

4. Sti-ains 104, 120, 147, 149, and 153 grew well in pll ranging from 7.0 
to 7.5, and will permit the study of the fungicidal effects of compounds in- 
soluble, incompatible, or unstable in an acid medium. 

5. Pungistatic action may be anticipated usually in some degree with a 
pH below 4.0 or above 7.5, while fungicidal action was evident at greater 
extremes. 
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6 It IS suggested that the pathogeuicit'v of a fungous strain maj be 
evaluated bj its ability to giow oaci greater pH langes Tins would suggest 
that 120 and 149 aie moie, 104, 147, and 152 less, and 119, 155, and 157 the 
least pathogenic This idea is suppoitcd paitiallj' bj the behavior of P 40, a 
proved nonpathogen 

7 It appeals that eithei alkaline oi acid instillations maj be inadequate 
therapeutically because the evtieme changes which tlie'v induce are only 
temporary 

8 Further leseaich, ^\hich is in piogiess, conceins the geneial pioblem 
of the fungicidal potency of -various agents 
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FUNGICIDES 


II. Ix Vitro Test.s With a Number op Chemicals ox YEASTiiiKE Orgaxissis 

AND Other Fungi 


H. Close Hesseltine, M.D., and E. W. Hopkins, Ph.D., Chicago, III. 


' I 'HE clinical importance of infection by the pathogenic fungi has resulted 
in the publication of a large number of papers dealing with the etiologic 
agents, structures involved, and the therapy of such infections. Tlie medica- 
ments recommended for the treatment of vulvovaginal mycoses have been 
tested for ability to kill these organisms in only relatively few instances. The 
failure of gentian violet and alkaline douches^* - to bring about consistent 
and satisfactory results in vulvovaginal mycoses when patients cannot return 
for frequent treatments has stimulated a search for more effective agents. 

The present investigation is concerned principally with the group of 
yeastlike organisms, the Monilias. A review of the work done previously in 
testing fungicides against the dermatoiihytes will be presented because of the 
possible application of the fungicides reported in this paper in the therapy 
of infections by dermatophytes. 

Kolmer and Schamberg^ tested the fungistatic and fungicidal powers of a 
number of chemicals against Trichophyion rosaceiim, Microspovon awloxdni and 
Acliorion schocnhini. Iodine, mercnnc chloride, and mercurophen were found 
to be the most effective fungistatic or fungicidal agents. 

Kingery and Adkissou* found an exposure for seventy-two hours to 
Ihymol. 1:6,250, iodine. 1:1,000, benzoic acid, 1:1,000, and salicj'lic acid 
1 :1,000, to kill all of several epidermophytons, trichophytons, achorions, a 
mierosporon, a sporotrichum, and the organisms from two cases of blasto- 
mycosis. 

Kadisch' .smeared cultures of Achorion gypscum, Trichophyton gypseum, 
Trichophyton dcprcxsnm. Trichophyton acnmhatnm, Epidcrmophyton lano- 
roscum, some thrush fungi, and a cryptococcus on linen cloth which was put 
in a 1 per cent solution of thymol in alcohol. The dermatophytes were de- 
stroyed by a five-minute exposure, but the yeastlike organisms survived for 
several hours. 

Klarmann, Shternov. and Gates®'® report germicidal and fimgicidal tests 
with a large number of clilorophenol derivatives. A number of the compounds 
tried were found effective in dilutions of 1:10.000 to 1:60,000 against Tricho- 
phyton rosaccnm, Achorion schocideini, and Monilia albicans in ten minutes. 

YF used Epidcrmophyton nthritm, Epidcrmophyton intcrdigitale, and Tri- 
chophyton pedis A and B a.s test organisms. He reported that these organisms 

•From the Hcp.irtnirnt of Obstrtric.c ami 0^m'coloK^•, tire Unlvor.«ity of miicaso. 
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in>v.!r.Ti\E irorKiv-' riMriiDKsii 

■were lulled in fire lumntix b\ C «*elHni'' fiKlisin dve 1 p<.r cent fhvniol in 
30 per cent alcohol 0 5 or 1 0 per cent beiizoK icid and 0 5 per cent valic'^'lie 
acid in 30 per cent alcohol 

Eninion" ^ reports Inch phenol coe&oients for «:odmm hrpoohlonte or 
iodine in alcohol or potassium iodide solution on Truhophuion ri/p tuw and 
d/oai/ir olbicai}'^ A iminKr of ehenmaK is xiierturiL chloride phenrl nu rcuru 
nitrate fornnldehrde malachite srreen centian violet «odinm ethvl mercuri 
tlncsahcclate hexi Ire^orcinol thnuol «5alicrlK acid bcn-oic acid and others 
ei\e low phenol coe&cient'^ 

"McCrea^* found th it Inch dilntious of brilliant creen and malachite trreen 
were lethal to TncJtophuion inhrdtrifaU and Eptdennophtrfor ruhrm m one 
minnte e3:po<tire 

■’Woodward Kincen and "W lUwni" * iuad*» te=Ts on cephalo^po^llm «iporO' 
tnchum and UoaiTia iropitah An eicposure of thirtv nminte* killed cephalO' 
«^onum and ‘sporotrichum in Inch dilntion«i of n hexrl resorcinol n hevvl ether 
of resorunol clilorotlmuol and iodine Tlie^e and two additional compounds. 
3 S-dibutvl phenol and mercuric chloride were aKo Inchlv eltective acainst 
Moiiilm tropicahs 

EXPEPniEXTATION 

^fanr com]> 0 Qnd<! ttIucIi liave been Used m vaniinl tliorapv or rccom 
mended for the treatment of mvcose:> were tested under the conditions Miit 
able for fuucieidal test« and then under condition^ more closch smiulatuu 
tl]0«5e encountered m clinical Use 

Jlcthod — The "strain used iii the «eIection of cffc'ctive compounds for fur 
tlier tests wis a MonilKi albuaus (our Strain *^4) uliich wi^; isolated fiom a 
Tulvovasinal mvcosis A 0 5 per cent srlucoso veal infusion broth was inocu 
lated from an active crowth on a Sabonraud s glucose acar sHnt -Vfter 
eichteen to twentv eicht hours’ incubation at 37*“ C the cells were 'su'spended 
in broth by shakinc and eqnal volumes of the suspen«iion added to solutions 
of the chemicals m sterile test tubes These tubes were «:haktu .md file 
mmutes after mixui" (left at room temperature), one 3 mm loopful of the 
mixture A\ai transferred to ^sterile Petri di«bcs into ^^luch Sabouriud s acar 
was poured at once and the phtcs rofitcd in an attempt to obtain an even 
distribution of colonies Thi"? method ossontiallv the siiue as the traii'sfer 
method used bv Ruelile and Brewer*’ and McCrea ** The plates were ob<o^^ ed 
for «:everil da\s unless crowth ocemred earlier Growth was recorded in 
terms; comp irible to tint of the control 4 npias^nts the nnvimuiu while 0 
indicates no growth The chemical*? were used in concentrations which could 
be employed in vulvovaginal tberapv Anticipatinc the use of several acids 
m tests for funcicidal action the effect of pH was e\ iliiated m prolnmniri 
work ” It was noted that even after twentv four houn,’ exposure at various 
pH le\els growth occurred at pH ranees of 3 5 to S 5 

The preliminar\ test with Momlta albuan^ (Strain ^4) seracd to indicate 
those rencents winch appeared siifficieiith pronnsme: for further stiuh These 
chemicals were then tested m the prtscnce of human strum contaiinnc some 
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red blood cells. No anticoagulants were used in llie preparation of tlie blood 
serum. The cell counts of these serums varied from 100,000 to 500,000 per 
c.mm. The serum was mixed with the solution of the cliemical a few minutes 
before addition of the culture suspension. In most experiments the following 
volumes were used : solution of the chemical 0.5 c.c., serum 0.5 e.c., culture 
suspension 0.2 e.c. These components were mixed, and transfei's made after 
fiA'e minutes as before. The chemicals Avhieh proved effective in these tests 
were then tried against several yeastlike organisms: a cryptococcus and four 
monilias isolated from vulvovaginitis cases, endomyces^ isolated from sputum, 
and Succlwromyccs ccrcvisiac. 

Besides the tests on the yeastlike organisms, a number of chemicals were 
tried against three other fungi: a plant pathogen, Fnsarinm nwale;] a derma- 
tophyte, epidermophyton sp. and the common salmon pink, fluffy laboratory 
contaminant, monilia (in the botanical usage). Tlie cultures were grown on 
Sabouraud’s glucose agar, and the grmvth suspended in saline. These suspen- 
sions were added to the solution of the chemical and treated as stated in the 
tests on Strain 94. 

EesiiUs . — The results are given in Table I for all compounds tested against 
Monilia albicans (Strain 94). Relatively few chemicals pi’oved effective even 
under these conditions. 

The effective chemicals were tlien tried against Strain 94 in the presence 
of serum and cells. Tlie various vehicles which were necessary to obtain solu- 
tions of the concentrations used are given in abbreviated form in Table II. 
Except alcohol, acetone, and water mixture which had little effect these 
vehicles were not fungicidal. Furthermore, serum and red cells did not in- 
hibit the growth of the cultures as shown in controls. Under these conditions 
only five of the twenty -four substances killed all of the organi.sms present, 
while ten had little fungicidal activity. 

Mercuric chloride, mercurophen, phenyl mercuric nitrate, chlorothymol, 
and iodine element preparations are the five chemicals Avhich seemed to have 
therapeutic possibilities. The effectiveness of these five chemicals against 
several yeastlike organisms was next determined. The results are given in 
Table III. F 40 is a strain of Saccharovujccs ccrevisiae, 119 a crj^itococeus, 
104, 120, 155, and 156 were monilias, and 56924 an endomyces. With this group 
of organisms, chlorothymol and mercuric chloride were effective killing agents 
in a few instances, and yet had veiy little or no effect in others. Mercurophen 
failed to kill Strains 104 and 56924, Diluted Lugol’s solution, colloidal, or 
“Safety Iodine,” and phenyl mercuric nitrate killed all organisms. 

The comparative resistance of four different fungi is given in Table IV. 
It is to be noted that these tests were not made with serum and cells present. 
Even under such favorable conditions for fungicidal action, only the colloidal, 

note: We vrisli to express our indcbtcane.ss to tlio lollowins for cultures: 

*Dr. W'. D. Stovall, Wisconsin Laboratory of Hyniene tor the Endomyces culture number 

5C924. 

tDr. G. IC IC Link, the Department of Botany ot the University of Chicago for tbc 
Finnriuui nivaJe. 

tDr. llax Obermayer, tire Department of Dcrmatologj- ot the Unlvcr.slty of Chicago for 
tire epidermophyton PP. 
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Table I 


CojiroDNPs TzsTt-D Agiinst Monilta Albtcans (Strmn 94) in Broth 
Ea:posvire Time Fiie Mmutes ++++ Gro\vth = to CoBtrol 



riVAL 


PINAL 



CONCEN 
rat WOK 

OROt\ TII 

CONCEN 

tratiok 

OROn TII 


TEB. CEKT 


PER CE^'f 




Acids 




1 Benzoic neidt 

05 

0 

7 P^rogdllic acid 

015 

-!-'f + 

2 Bont Tcid 

2 0 

+ + + 

8 Pyroligneous acid 

25 

+++ 

3 lodoacetic acid 

0 5 

+++ + 

9 Salicylic ncul 

05 

0 

4 Lactic acid 

5 0 

+ + + + 

10 Sulfosalicylic acid 

0 25 

++ 

5 Perchloric acid 

0 Oo 

+ + 

11 Trichloracetic acid 

0 05 

4-4 + 4- 

G Picric acid 

05 

+ + + + 





Elements and Inoroanic Compounds 



32 Aluminum sulphate 

2 0 

+ + + 

20 Potassium iodide 

50 

+ 4 + 4 

2 Bone acid 

20 

+++ 

21 Potassium permanganate 

0 05 

4444 

13 Copper sulphate 

20 

+ + + 

22 SiUer nitrate 

05 

4444 

14 Gold chloride 

0 05 

+ + + + 

23 Sodium bicarbonate 

20 0 

4444 

15 Todine 



24 Sodium borate 

50 

444 

Tincture iodine 

05 

0 

25 Sodium fluonde 

05 

444 

Lugol'a solution 

05 

0 

26 Sodium hypobromite 

014 

444 

Glycerin solution 

05 

0 

27 Sodium hypochlorite 

01 

0 

“Safetj iodine ' 

20 

0 

28 Sodium hypoiodite 

05 

444 

16 Load acetate 

05 

+ + + 

29 Sodium perborate 

05 

44 

17 Mercuric chloride 

0 05 

0 

30 Sodium salicylate 

20 

4 + 44 

18 Mercuric iodide 

0 05 

0 

31 Sodium thiosulphate" 

4 1V 

4444 

5 Perchloric acid 

0 05 

++ 

32 Stannous chloride 

20 

444 

19 Potassium chlorate 

0 25 

++++ 

33 Zinc sulphate 

2 0 

4444 


Ealogens and Batogen Compounds 



34 Chmiofon* 

166 

+++ 

18 Mercuric iodide 

0 05 

0 

35 CUlotamiue 

05 

0 

19 Potassium chlorate 

0 25 

4444 

36 Chlorisothjinol 

01 

0 

20 Potassium iodide 

50 

4444 

37 ChlorotlijTnol 

01 

0 

39 Sodium chloro orthophcnyl 


38 Dettol* 

2 08 

++ 

phenatc (Dowicide C) 

0 05 

0 




25 Sodium fluonde 

05 

444 

Tincture iodine 

05 

0 

26 Sodium hypobromite 

0 14 

444 

Lugol's solution 

0 5 

0 

27 Sodium hypochlorite 

01 

(> 

GB cerm solution 

0 5 

n 

28 Sodium h\poiodite 

05 

44-1 

Safety Iodine’’ 

20 

0 

40 Sodium tetracldorplieiiato 



17 Mercuric chlondo 

0 0^ 

0 

(PoiMCide F) 

005 

4 


Mercury, 

Silver, and Arsenic Compounds 



41 Argyrol 

50 

+ + 

45 Neoarsphenamino 

1 0 

4 + 4 + 

17 Mercuric chlondo 

0 05 

0 

46 Ncosilvol 

50 

4444 

18 Mercuric iodide 

0 05 

0 

47 Phenyl mercuric chloride 

0 05 

444 

42 Mcrcurochrome 

50 

++ + 

48 Phenyl mercuric nitrate* 

0 04 

0 


0 05 

0 

22 Siher nitrate 

05 

4444 

44 Morthiolate 

0 05 

4 + + 

40 ‘’tmnrsol (Acetarsnne) 

25 

4444 


05 

Byes 

+ + + 

42 Mcrcurochrome 

50 

444 

51 Brilliant green 

0 5 

+ + + 

43 Mcrcurophen 

0 05 

0 

52 Crjstal Molot 

0 5 

0 

’’o ’Metaphen 

0 25 

n 

53 Gentian violet 

05 

++++ 

56 Methylene blue 

0 5 

44 + 

'"4 Afallophene 

2 0 

++ 

57 PiTidmm 

0 *■ 

+ f 


Miscellaneous Orgamo Compounds 




0 75 

++++ 

64 Phenol 

n 5 

♦ 444 

59 Annum nmnionium 



05 Potassium antimony 




05 

+ 4-4-4- 

tartTalo 

O'* 

+ 44 + 

fO Crc-iol 

0 5 

0 

66 Quinine dihidrochlonde 

50 

+ + + + 


0 05 

44--4 

67 Resorcinol 

1 0 

+ + + + 

62 Fiirfunldchj do 

20 

+ •!- + + 

6S Thymol 

2 5 

0 

63 IIp\ 5 lrcsorcinol 

0 05 

0 

rO Urotropin 

05 

4 + 44 


•Tested ^Ith serum and celts present. 

tCompounds are numbered In order of their first appearance In the table. 
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TABi,n 11 

Tests AVith Monilia Albicans (Strain 94) in BnoTir With Hujian Serosi xIND Bed Cells 

Added 


Exposure Time Eire Alinutcs. + + + + Growth = to Control 


CHEMICxtL 

*VF,HICLE 

CUKICAL 
CONCEN- 
TRATION 
PER CENT 

FINAI. 

COKCEN' 

TRATION 

PER CENT 

GROWTH 

AFTER 

EXPOSURE 

5 MN. 

1. Benzoic acid 

AGW 

0.5 

0.2 

++ 

9. Salicylic acid 

AW 

1.0 

0.4 

+ 

1-1. Gold chloride 

W 

0.1 

0,04 

++++ 

15. Iodine 

Lugol’s solution 

WKI 

1.25 

0.5 

0 

Tincture iodine 

AM' 

1.75 

0.7 

0 


AW 

1.0 

0.4 

+ 

‘ ‘ Safety Iodine ’ ’ 

W 

4.0 

1.6 

0 


W 

1.0 

0.4 

-f -f 

Glycerin, solution 

G 

1.0 

0.4 

4 + + 

17. Mercuric chloride 

W 

0.1 

0.04 

0 

IS. itercuric iodide 

WKI 

0.1 

0.04 

+ 

27. Sodium livpochlorite 

W 

0.24 

0.1 

+ 

31. Sodium thiosulphate 

W 

10.0 

4.17 

4 + 4 + 

34. Chiniofon 

W 

4.0 

1.67 

+++ 

33. Chlot amino 

W 

1.0 

0.4 

+++ 

30. Chlorisotlivmol 

W 

0.5 

0.2 

++ 

37, Chlorothymol 

AW 

1.0 

0.4 

0 


AGW 

0.5 

0.2 

0 


AGW 

0.2 

0.08 

444 

3S. Dettol 

W 

5.0 

2.08 

++ 

39. Sodium chlor-orthophcnylphenato 
(Bonicide C) 

W 

0.24 

0.1 

+ 

40. Sodium tctrachlorphonate 
(Dowicidc P) 

W 

0.24 

0.1 

+++ 1 

43. Mercurophen 

IV 

0.2 

0.08 

0 


w 

0.1 

0.04 

+++ 

47. r-henvl mercuric chloride 

Walk. 

0.1 

0.04 

++ 

4.S. Phenyl mcreuric nitrate 

ATValk. 

0.1 

0.04 

0 

40. Stovarsol (Acetarsono) 

W 

3.0 

2.0 

+-1-+ 


W 

2.0 

0.8 

++++ 

32. Crystal violet 

TV 

1.0 

0.4 

4 

.33. Alet.aphon, tincture 

AAcW 

0.2 

O.OS 

444 


AW 

0.13 

0.05 

++++ 

00, Cresol 

W 

1.0 

0.4 

44 4 

03. Hexylrcsorcinol 

M' 

0.1 

0.04 

444 

08, Thymol 

AGW 

0.25 

0.1 

444 


•alk.. Alkali G, Glycerin 

A, Alcohol KI, Potassium Iodide 

Ac, Acetone TV, Water 


Table ni 

Tests With a Xvmber of Yeastlike Organisms in Broth With IIdjian Serum and Bed 

Cells Added 

Exposure Time Five Minutes. -■- + + + Growth =: to Control 


PINAL 1 

CONCENTRATION 

PER CENT 1 

1 ORGANISMS TESTED 

1 F40 

140 

119 

120 

155 

156 

56924 

Clilorothvrool 

0.21 

i 0 

44 4 

+ + 

X 

0 

4-f 

0 

Iodine 









Lugol’s solution 

1.03 

1 0 

0 

0 

0 

0 

0 

0 

“Safety Iodine” 

1.04 

Not nm 

0 

0 

0 

0 

0 

0 

Mercuric chloride 

0.04 

X 

4 44 

+++ + 

4 4 

0 

++ 

444 4 

Mercurophen 

O.OS 

Not run 

4--*- 

0 

0 

0 

0 

44 4 

Plicnyl mercuric nitrate 

0.04 

0 

0 

0 

0 

0 

0 

0 
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or “Safety Iodine^' aud sodium chlor orthophenylphenate (DoAneicle 
killed all four fungi There ivas considerable difference in resistance an 
the four types of fungi, but in general, Monilta albicans, Stiain 94, was 
more resistant 


Table IV 


COilPARATIVE SUSCEPTlBIUTTi OP FOLE FCSOI TO ^ ABlOLS ClIEjriCALS 
Exposure Time Five Minutes ++++ Growth = to Control 


CHESIICAL 

ns iL 

COSCEN 

TRATIOS 

TER CE\T 

JToniha 
Alhicans 
STRAIN 94 

Tusarxum 
A iiate 

MOVlLU 

SP 

(SITOPHILV 
TV PE) 

EPII 

MOP13 

5 

Benzoic acid 

0 0 

0 

0 

0 


Formaldehyde 

015 

+ + + 

0 



Furfural 

20 

+ + + + 

+ 

+ + + + 


Iodine 

“Safetj Iodine'' 

20 

0 

0 

0 


lodoacetic acid 

05 

+ + T + 

0 



itercuMc chloride 

0 05 

0 

X'ot run 

Ivot run 


Mercurophen 

oo> 

0 

0 

+ +X 


Merthiotatc 

OOo 

+++ + 

0 

0 


Phenol 

05 

+ + + + 

+ + 

+ + + + 

Ki 

Picric acid 

05 

4 + + + 

0 

0 


Pjrog^llic ncid 

015 

++ + 

+ + 



SabcjJjc acid 

05 

0 

0 

0 


Sodium chlor ortliophcn>lphenate 
(Dowicide C) 

0 05 

0 

0 

0 


Sodium hypochlorite 

01 

0 

0 

+ 


Sodium tetraclilorpiiemto 
(Poiijcide F) 

00 

+ 

4 + 

+ 



The ie\iewed literature indicates that the following chemicals ha've fu 
cidal activity toward deiraatopli%tes and monilias iodine, mercuric chloi 
meicuropUeu tluTwol, i\ Ue\jlresoicmol, salie\lic acid benzoic acid brill 
green, malachite green, and chlorophenol dernatnes These compounds, i 
the exception of malachite gicen and the chloiophennl deriiatnes weie tc 
under conditions not radically diffeicnt fiom those employ eel by the auf 
mentioned Under these conditions the lesults iii the previous leports v 
confirmed Malachite green, biilliant gieen, but moie often ci-^stal violet 
gentian violet have been recommended foi mycotic infections In tests 
formed in broth onlv cijstil violet Killed MomUa albicans (Sti.un 04) in 
five minute exposure time 

In none of the studies levieued weic the oiganisms tested under co 
tions approaching in vivo states In an attempt to approach the in vivo 
vironmeiit, human serum and blood cells were added "Whereas the prev 
tests viould have left the impression that a numbei of active fungicides 1 
been included in the list of chemicals studied, the test with serum and ( 
present indicated that onlv a verj few of these chemicals possessed fnngic 
properties under conditions simulating those m obstetiic and gvnecoh 
therapj A numbei of the lemauiuig chemicals would Kill orginisins if 
posed for a longer period of time, howevei m tliciapv within bodv tavJ 
such ns the vagina, it is difficult to obtain prolonged contact between 
medicament and the entire surlace The chemicals showing tlie most pi oi 
for clinical application are iodine as LiugoUs solution (1 2) or a collo 
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preparation (“Safety Iodine”) and phenjd inercurie nitrate 1 to 1,000. The 
1:2 Lugol’s solution has produced irritation in some cases, and in them a 1:4 
dilution iras used. The “safety iodine” was not irritating when properly 
suspended and when no deterioration had taken place. The phenyl mercuric 
nitrate was dissolved in 15 per cent alcohol and 2 per cent 0.1 N sodium 
hydroxide. 

The assumption is not uncommon that a compound which has fungicidal 
action may be aeth’e against fungi in general. From Table IV it may be seen 
that this view has little support when formaldehyde, a reputedly good 
fungicide, had very little effect on Monilia albicans, Strain 94. In addition 
to formaldehyde, furfural, merthiolate, and picric acid showed extreme 
variability in their power for killing the different .species. The difficulty in 
finding a universal fungicide is apparent especially when even the closely 
related yeastlike organisms show moderate variability in their susceptability 
to fungicides (see Table III). 


CONCLUSIONS 

1. Emploj’^ing a loop transfer method of testing, a considerable number 
of chemicals were capable of killing Monilia albicans (Strain 94) in five minutes 
exposure in concentrations clinically usable. 

2. In the presence of human serum and blood cells, mercuric chloride, 
mercurophen, phenjd mercuric nitrate, chloi’othymol, dilute Lugol's solution, 
and colloidal iodine killed all organisms of Strain 94. 

3. Seven additional organisms, a saecharomyces, a cryptococcus, four 
monilia.s, and an endomyces ivere subjected to the chemicals enumerated in 
two, under similar experimental conditions. It was noted that only phenyl 
mercuric nitrate, the diluted Lugol's solution, and the colloidal iodine prepa- 
ration were effective against the organisms tested. 

4. Tests for killing poiver were made with 15 compounds on 4 unrelated 
fungi, 2 of medical, and 2 of botanical interest. The results show obvious 
dift’erences in strain susceptability. 

5. Even within a genus, considerable difference may exist in suseeptabilitj^ 
to fungicides. 

6. Before any compoiuid can be asserted to be a fungicide, it must be 
te.sted against many varieties of organisms for which it is to be used 
therapeutically. 

7. The existence of an universal fungicide suitable for clinical use is 
extremely doubtful. 

8. The more promising compounds are being tided in clinical studies of 
vulvovaginal mycoses. 
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THORACIC DUCT LTMPH PRESSURE IN CONCRETIO CORDIS* 


An Experimental Study 


Alfred BljVlock, H.D., and C. Sidney Bukwell, 1M.D., Nashville, Tenn. 


XDICK’S disease or concretio cordis w'as produced in tivo dogs by tbe intro- 
duction of aleuronat into tbe pericardial cavity. This substance is irritat- 
ing, and it results first in the formation of fluid in the pericardial cavity and 
later in the fusion of the pei’icardium and epieardium. The venous iiressure 



Flp. 1. 


rises and fluid accumulates in the peritoneal cavitj'. Similar changes were 
produced bj' Beck and Griswoldf by the introduction of Dakin’s solution 
into the pericardial cavity. 

Three weeks following the introduction of aleuronat into tiie first dog, 
the pressure in the external .iugiilar vein was 120 mm. water and that in the 

•From 111*' Dopiirtmi'nts of Surp'^r}' anil Modlclni' of Vanderbilt trni\oisit>. 

Received foi publication. May 21. 1S23. 

Aided bv a prant to Vanderbilt Univen-ity from the Division of Medicai Scifncfi of the 
Rockefeller I-’oundation. 

tBeck C. S.. and G-iswold. R. A.: Pericardiectomy In tiio Treatment of tbe Pick 
S.vndromc. Arch. Surs. 21: 10C4, 1330. 
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femoral a em n as 140 mra ■\vatei Under moiplime naicosis, the ceiebiospmal 
fluid piessiue is found to be 240 mm A^atci Undei etliei anesthesia, the 
thoracic duct i^liich was maikedl} dilated was evposed lu the neck Blood 
was present in the duct foi a distance of appioMinatelj 1 cm peiiplieial to 
its entrance into the ■\eui B\ inseiting a needle into the duct and allowing 
salt solution to flon in the piessure lu the duct was found to be 150 min 
water while that in the subclavnn ^em was 1G5 inin water The animal was 
killed and a typical instance of concretio coidis was demonstrated Twehe 
bundled cubic centimeters of fluid ncie piescnt in the peritoneal caMty and 
an exudate 'nas found on the surface of the Iner A drawing of the autopsy 
specimen is shown in Fig 1 

In the second experiment, the animal appeared ill seventeen dijs follow 
ing the intioduction of aleiuonat The piessuie in the external jiignlai vein 
was 155 mm -watei and that m the femoral \ein 175 mm ^satei The 
cerebiospinal fluid pressure nas 200 mm watei Using ethei anesthesia, a 
markedlj dilated thoracic duet nas exposed A small amount of blood could 
be seen during expiration in the duct at its entiance into the %ein The pres 
sure in the thoiacic duct uas found to be 200 mm watci and that m the 
subclaMaii ■vein to be 175 mm watei Following the iemo\al of the needle 
fiom the duct, a pulsating stream of Ijmph shot out through the needle hole 
during each expiration Se\eial hundred cubic centimefeis of Ijmph escaped 
during the tliirtj minutes that the duct was exposed Tlie incision was closed 
and the animal died unexpectedly tno days hter Theie weie 1100 c c of 
blood tinged fluid in the pleuial caaities and 90 c c of thin acllowish fluid in 
the peiitoneal caMty The pencaidium and epicaidium wcio fused and 
thickened Theie \^as an exudate co\ering the Iner 

SUJIMART 

Concretio cordis ^vas pioduced in dogs bj the introduction of aleuronat 
into the pericardial cia it\ The thickening and fusion of the peiicaidinm and 
epicardium ■\\eie associated nith a dilatation of the thoiacic duct, ^\lth a 
lymph pressure elevated to approximately the same extent as the \enotis pies 
sure, and with a small amount of blood in the proximal end of the duct No 
conclusions are drawn as to the part if any winch the elevated l\anph pressure 
plays in the accumulation of fluid in the serous cavities 



THE DIURETIC ACTION OF :MERCUPURIN^' 


L. G. Steueh, il.D., AXD S. E. Wolpaw, JI.D., Cleveland, Ohio 


E ver since the rediscovery of tiie use of mercury as a diuretic b}' Jendras- 
silP in 1886, mercuiy has been an important adjunct in the treatment of 
cardiac dropsy. Jendrassik, believing a ease of dropsj' to be of sj^ihilitic 
oi’igin, used calomel and jalap in the treatment. So effective were the results 
that further investigation revealed that it was the calomel which was the 
diuretic agent. The use of merciuy in edema was given further impetus by 
the discoveiy and introduction of organic mereuiy compounds in 1917. This 
time Zieler- introduced novasurol as an antisyphilitic. The diuretic effect 
of this drug, however, was described bj' Saxl and Heilig^ in 1920. In 1924 
salyrgan Avas introduced by E. Bernheim"' as another organic mercnry diuretic. 

Novasurol, merbaphen, is the double salt of sodium mercuriphenyl 
oxyacetate with diethylbarbiturie acid and contains 33.9 per cent mei’cuiy 
directly united to the benzene ring. Salyrgan, mersalyl, on the other hand 
is an aromatic compound containing 39.6 per cent mercury in the form of 
the hydroxy mercuric radical, HgOH, firmly attached to the end of a side 
chain, llercupurin, introduced in foi’eign literature as novurit, is the third 
and newest of the group of organic mercuiy diuretics. This compound is the 
sodium salt of trimethylcyclopentanedicarbonicacid — methoxymercur 3 ^allylamide 
— theophj'lline. 

Following the animal experiments of Issekutz and Vegh” it Avas found 
that mercupurin Avas less toxic than noA'a.sui’ol and saU'rgan and that it had 
greater diuretic effects than its predecessors. Clinical tests ly Berger, Fazekas 
and Galgoczy'’' in Hungaiy confirmed the animal experiments of Issekutz and 
Vegh. 

Further clinical tests bj' Popper'^ and Hahn" agree that mercupurin is 
an efficacious mercurj’' diuretic Avithout toxicity. 

Since there has been no confirmation of these reports in American litera- 
ture up to the present time, Ave haA’e undertaken to establish the Amlue of thi.s 
drug in the treatment of cardiac edema. We have confined our experiments 
to the use of mercupurin infra venomsl}" in 2 c.c. doses. For the most part the 
patients studied Avere placed on the usual cardiac routine for seA’eral daj's 
before the drug Avas admini.stei’ed. This Avas particularly true of the earlier 
cases. The routine consisted of bedrest, digitalis, ammonium chloride, and 
restricted fluids. When it Avas noted that the limit of renal output Avas 
established, mercupurin Avas given. The daily output of urine Avas recorded 
as Avell as the daily Aveight of the patient. We felt that the Aveight Avas a 

•From the Alc-clic.il Dep.irtmenl of AVostern Re.serre Unlver.sltj- at Clevel.and City 
Hospital. 

ReceWed for publication. May 24, 1935. 
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more accurate index of the fluid loss than the estimate of the urine, as in 
manr instances patients u’ere incontinent. 

Twenty-ln'o patients were studied and a total of thirty-five intravenous 
injections of mercupurin -were given. No nephritis, gastro-enteritis or un- 
toward reactions of any kind followed the use of the drug. The following 
protocol illustrates the type of patient treated and the fluid and weight loss. 

SUjniART 

1. I^Iercupurin was used intravenously in 2 c.c. doses in twenty-two in- 
dividual cases. 

2. Thirty-five injections were administered. 

3. Mercupurin proved to be an effective diuretic. 

4. No ill results were noted. 

5. "Weight losses ranging from 3 to 30 pounds per injection were at- 
tributable to the diuretic action of the drug. 
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LABORATORY METHODS 


PBEPAKATION OP THE KKHBGER UNDENATURED BACTERIAL 
ANTIGENS** 


H M Powell, So D , and W A Jajiiesov, A B , Indlin ipolis, Ind 


IMKODUCTIOV 

I N THE past, attenuation of ■vanous vims antigens by physical or chemical 
moans oi b\ piopagation in heterologous species has contributed gieatiy to 
the success of piotectne aitificial immunization On the othei hand baetciial 
pathogens and then pioducts ha\e been subjected to such a \allet^ of con 
ditions and methods of tieatment in their preparation for use as antigens that 
almost all degiccs of success of piotectne aitificial immunization ha\c been 
obtained at some time or othei 

Poi example, Pastern’s chicken cholcia •vaccine was considenbh attenu 
ated in Miuleuce bj age and presence of accumulated metabolic substances, 
however, it was highlj immunizing and no doubt much native bicillaiv sub 
stance was present in the foim of organisms which remained -viable Heat 
treated tvphoid laccinc maj be mentioned as anothci immunizing antigen of 
well-known effectiveness In this instance, while the vaccine conipiises killed 
miciooiganisms it is novoitlicless quite useful m human immunization, and mav 
be cited as a stioiig antigen of much moic than avciagc stabilitv against heat 
A thud antigen, oi lathei senes of antigens, is of interest, uamol}, that de 
ined from the diphtlieiia bacillus In this jnstnnce admumhation of highh 
antigenic toxin is made practical by modifving it with antitoxin oi nttciuiating 
it with formaldchv de, and subsequently by icndciing the pioduct of this lattci 
treatment rathei insoluble to allow of longer tissue stimulation Units of 
measurement of antigenicity and coiicsponding immunit-v are so well known in 
this instance, that a high degice of picci&ion is attained in piactical immuniza 
tion A foiiith type of antigen, namely bactonophage antigen, has been the 
subject of an enoimous amount of work A useful kind of devitalization of some 
bacteiia may be biought about by the use of bacteiiopliage, and lysate antigens 
so picpaicd may have moic mciit in some instances than corresponding licat 
treated antigens Wc do not considci the direct participation of bactciiopliago 
itself, but regaid it as a menus of producing solutions of bacteiial substance 
Incieasing interest Ins been exhibited m the last few years m wliat aetu 
ally happens to bacillaiv substance in picpanng Inctcinl antigens Peihaps 
where viable bacteria can be used oi where the antigen, be it hctciopbilo oi 
not, IS unusually beat stable, or where the technic of antigen prepaiatiou is so 
exactly lepioducible due to ease of detcrmiindon of units of activity, the prob 

•r>-f‘='’ntcl jn pirt nt the Thlrtj -Sixth Vrinunt Xleetlnir of the Socjetj of \inf>rlc'in 
BactorlolopJ^it'! In Chlcnpo December SS 1D34 
Recched for jiubllcitlon Vprfi f 1S>3 
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lem is not so urgent. However, many bacteria are left on the list, artifical 
immunity to which presents much room for improvement and an obvious need 
for more useful antigens. 

The older work of Obermeyer and Pick* on denaturation of protein and 
corresponding immunologic responses, and the more recent contributions to 
this subject by Anson and IMii’sky- have centered attention in vaccine prepara- 
tion upon control of denaturation processes commonly occurring in bacterial 
antigen preparation. 

We have experimented with devitalization of bacteria with the noncoagu- 
lating antiseptic merthiolate^ as an improvement over heat treatment of bac- 
teria in the preparation of more nearly natural or native antigens, ]\Iore 
I’ecently Krueger and his associates^ have described experimental methods for 
mechanical devitalization and fragmentation of bacterial cells and subsequent 
merthiolate preservation of the antigen causing practically no denaturation of 
protein. In this report we wish to describe experimental preparation of tlie 
Krueger undenatured bacterial airtigen (“U.B.A.”) and some laboratory re- 
sults of assajdng different preparations of such bacterial substances. 

EXPERIMENTAL 

We have prepared, on an increasingly large scale, undenatured bacterial 
antigens from E. pertussis, from several other respiratory bacteria, including 
pneumococci, streptococci, and //. influenzae, from staphylococci, from colon and 
typhoid bacilli, and from gonococci. 

A. Baetcrial Culture and Cnlinrc Media Utilized. — H. 2 }ertussis: freshly 
isolated strains grown on human or sheep blood (25 per cent) Bordet agar were 
utilized up to six months of age. All of these cultures were smooth, hemoljdic, 
agglutinated well with ‘ ‘ Phase 1 ’ ’ antiserum, and as far as could be determined 
fulfilled the characteristics of S sti’ains as recently defined by Shibley.” Each 
lot of pertussis U.B.A. was prepared in the following way : Not less than five 
nor more than twenty-five cultures were utilized as seed in the form of a 
forty-eight-hour growth on large Bordet blood agar tubes. Tlie growth from 
each large tube was suspended in 10 c.c. Bordet “potato juice” and jdanted in 
2.5 c.c. amounts to four Bordet blood agar blake bottles. At first a lot com- 
prised twenty-four such blake bottles, but later from a practical standpoint the 
size of each lot was increased gradually up to four hundred blake bottles. Pig. 1 
shows the appearance and method of handling sueh a lot of bottles. After in- 
cubation at 35° C. for foidy-eight hours, the pure culture growths were wmshed 
from the medium with sterile Lockc-Kinger solution. 

Pneumococci and Streptococci: The pneumococcus cultures included Types 
1, 2, 3, and a member of Cooper’s Tj-pe 4, and also a well-known broad hetcr- 
ophile antigen strain “DRI” originally coming from the Neufold Type I 
strain. The first four cultures were mouse passaged once weekly and kept 
in rabbit blood beef infusion broth, while the DRI culture was simply cultivated 
in this medium without passage. The streptococci included at first representa- 
tive hemolytic, viridans, and indifferent strains used to produce regular bacil- 
lary vaccine in this laboratoiy. Later two highly virulent mouse passaged strep- 
tococcus strains were added which regularly killed mice in doses of 10-' or lO-" 
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c.c. Each lot of pneiiTnococcns or streptococcus U.B.A. was piepared by plant- 
ing rabbit blood broth seed ciiltuies into lots comprising usually sixteen large 
three-gallon bottles of freshly made waim beef infusion biotb to which 0 1 per 
cent dextrose was added after steiiliaatioii, and glowing these at 37° C for 



riE 1. 


tw eiit} -four bonis The bacteiia wcic lecoiered fiom these massuc cultures 
through the use of a Shatplcs ceiUnfugc, and siis])ciided in Lockc-Einger 
solution. 

II, infiucnza • Four laboratory stiaiiis were utilized at the start of the 
work Later two smooth strains, repiescntative A and B tjpes supplied by 
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Dr. Margaret Pittman, -were included, and subsequently an Indianapolis strain 
freslilj’^ isolated from a case of pharyngitis, and having definite virulence in 
pure culture for mice, was added. These organisms were grown twenty-four 
hours in cleared ehoeolate broth at 37’ C. and the bacteria were recovered with 
a Sharpies centrifuge and suspended in Locke-Einger solution. 

Colo7i and Tijplmd Bacilli: Bacillary vaccine laboratory strains were used, 
and each lot of undenatuied bacterial antigen was prepared by planting broth 
seed culture to blakc bottles of dextrose beef infusion agar and growing these 
at 37° C. for twenty-four hours. The bacterial growth was washed from the 
agar and suspended in sterile Locke-Einger solution. 

Gonococci: Bacillary vaccine laboratory strains were grown forty-eight 
hours on blake bottles of testicular agar as for regular vaccine preparation. 
The bacterial growtli was washed from the agar and suspended in sterile Locke- 
Einger solution. 

B. Subsequent Treatment of All Suspensions of Bacteria in Locko-Ringcr 
Solution Immediately on Recovery From Culture Medium. — These suspensions 
were rapidly sedimented at liigh speed on an International centrifuge, the super- 
natant fluid discarded, an additional Locke-Einger solution added, and the 
sediment resuspended. This process of washing was again repeated, and the 
final bacterial sediment was made up to a thick consistency with additional 
Locke-Einger- solution. 

At this point the washed suspensions were ground according to the Kimeger 
technic in glazed ball mills about three-quarter’s full of three-eighth-inch stainless 
steel balls, rotating at speeds which may vary from 30 to 120 revolutions per 
minute. .Grinding was continued for from sixteen to twenty hours at which 
time nearly all cells were fragmented and verj' few intact bacterial cells were 
present as shomi by stained smears. Tire solutions then were spun lightly on 
an International centrifuge to remove coarse particles and thereupon rverc 
ultrafiltered. 

Filter membranes were relatively nonadsoiirtive and were prepared from 
'Wliatman number fifty filter papers impregnated in the usual way with a 
4.5 per cent solution of acetic cotton. Ultrafilters suppoi'ting membranes 7 cm. 
in diameter, and holding a volume of about 200 c.c., were used at first. Later, 
larger ultrafilters, supporting membi-anes of 18.5 cm. in diameter and holding 
a volume of about 2,000 c.c., were used to accelerate filtration. Fig. 2 shows 
the appearance of these ultrafilters. 

Denaturation of bacillary protein during the grinding procedure was pre- 
vented by use of buffered solution, slow speed of the ball mills avoiding friction 
heat, and conducting the grinding in quarters not subjected to overheating. 
Denaturation during ultrafiltration was avoided by rapidity of procedure thus 
preventing prolonged exposure of the protein substrate to viable bacteria which 
may have escaped grinding, and conducting tiic ultrafiltration in laboratory 
quarters also not subjected to overheating. The ultrafiltrates were prcsciwcd 
with merthiolate 1:100.000, instead of the phenoloid preservatives. This con- 
centration was iised since it was well beyond the denaturing concentrations of 
this chemical for native bacillaiy protein in such pure state. 
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C. Standardization of V.B.A. Vltrapltrates . — JXicro Kjeldahl nitrogen de- 
terminations were made upon each separate lot of the various XJ.B.A. prepara- 
tions. These values varied mainly from about 5 mg. to about 75 mg. nitrogen 
per 100 c.c. of ultrafiltrate depending on the species of microorganism used, 
and the density of the suspension subjected to grinding. Two U.B.A. (staphylo- 
coccus and pneumococcus) lots were made which contained over 100 mg. nitro- 
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gen per 100 c c., while the average preparations contained about 25 mg. nitrogen 
per 100 c.c (see Table I). 

At the suggestion of Dr A. P. Knicgcr ■\\c have tested these U.B.A. ultra- 
filtrates inrthcr for HiidesiraWo denatwicd protein by isoAoctric precipitation 
at about pH 4 5. About 1 per cent of such antigens show traces of dcnaturation 
and these have been discarded as unsatisfactorj' for further c.xperimcntal use 
Utilizing these t^\o criteria of excellence, picliminary trial shoned that 
human treatment could most satisf.ictoiily be conducted with pertussis UB.A. 
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Table I 

Undenatubed Bacterial Antigens (U. B. A.) : Laboratory Lots or Varying 
vSiEE and Concentration 


V. B. A. 

.AMOUNT media 
(BLAKE BOTTLES 

OR LITERS 

OP BROTH) 

PREPARATION 

NUMBER 

VOLUME 

(cubic 

cexitmetek) 

NITROGEN 

(MGSt.) 

PER 100 C.C. 

Pertussis 

100 bottles 

B-2947 

225 

13.48 

Pertussis 

100 bottlc.s 

B-2948 

240 

10.41 

Pertussis 

172 bottles 

B-2955 

170 

41.08 

Pertussis 

150 bottles 

B-2958 

280 

20.64 

Pertussis 

150 bottles 

B-2967 

375 

14.44 

Pertussis 

300 bottles 

902009 

800 


Streptococcus 

30 liters 

B-294G 

100 

69.68 

Staphylococcus 

25 bottles 

B-2888 

70 


Pneumococcus 

ICO liters 

902812 

2500 

19.76 

Gonococcus 

300 bottles 

902005 

425 

19.5 


containing 10 mg. nitrogen per 100 c.c., while optimum concentration of nitro- 
gen in “ respiratoiy , ” staphylococcus, streptococcus, and gonococcus U.B.A. 
was 5 mg. per 100 c.c. These undenatured bacterial antigens have been sup- 
plied to a large number of clinical investigators for evaluation. Some of their 
results have appeared in the literature, and furtlier reports are in progress. 
SufOce it to mention liere that their use appears definite and readily demon- 
strable, so far as such studies have progressed and their widest respective clin- 
ical use has been in the treatment of pertussis, clironic paranasal sinusitis and 
other respiratory conditions. 

D. Comparative Properties of TJ.B.A . — As compared to conventional vac- 
cine, U.B.A. is quite free of undesirable liacillary metabolic products, and 
culture media ingredients, and also is relativelj’ atoxic. In terms of num- 
bers of original bacteria represented, a much greater amount of native U.B.A. 
can be conveniently administered tiian can with the conventional vaccine. Ee- 
actions from several multiples of an optimum human dose comprise slight local 
stiffness and sensitiveness to pressure. There is an unusual freedom from gen- 
eral systemic reactions of any sort. Theoretically U.B.A. offers a good sub- 
stitute for living vaccine. It comprises fragmented cells and native bacillary 
protein solution uncontaminated with so-called nonspecific substances, and un- 
changed by the technic of preparation. It is a mild antigen as compared with 
many irritating vaccines. The sum total of immunologic response is not dis- 
sipated against associated split products and denatured proteins following the 
use of U,B.A. Antibody response in animals has been onl 3 ' partly investigated, 
and although agglutinins and other antibacterial bodies are produced, they are 
not spcctacularh' liigh titered, but in some instances appear somewhat earlier 
than usual. Rapidity of therapeutic action of pertussis U.B.A. suggests some 
form of desensitization or altered tissue rcactivitj' as the likelj’ mechanism of 
action, rather than immunization as commonly thought of. Also, since antibody 
such as agglutinin does not regularly parallel immunity, either active or passive, 
the titer of serum antibody following U.B.A. treatment is not an accurate in- 
dicator of resistance. It follows that precision laboratoiy tests of the degree 
of resistance incited bA' U.B.A. arc A’ct to he devised. 
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SUMMARl 

By utilizing carefully selected cultures as the starting point, and the ap 
plication of large scale bacteriologic procedures, v,e haNc prepaied the Krueger 
U B A in increasing large quantities for clinical use The Kruegei U B A is 
quite free of the degradation products associated uith com entional raceme 
These antigens ha\e been standardized to desired nitiogcn content ninn 
finished, and are preserved with merthiolate Accidental or unforeseen denatur 
mg effects occurring during pieparation aie detectable in the final laboratory 
examination of each antigen Through elimination of any antigen showing a 
trace of denaturation as witnessed bv isoelectric flocculation ot dcnatiucd pro 
tein, a supply of native bacterial antigen is assured UBA in quantitv has 
been produced mainly from H pertussis, several bacteria associated with upper 
respiratory disease, pyogenic cocci, and the gonococcus 
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A :moe.e sensitive complement fixation test 
FOR gonorrhea^' 


John Koopman, and I. David Falker, New York, N. Y. 


T he classical complemc-nt fixation test for gonorrhea has not given satisfac- 
tory results. By the customary gonorrhea fixation test, it is seldom that 
clear cut positive and negative reactions are obtained.^ When attempts are 
made to obtain definite positive results in known eases, a number of indefinite 
reactions are obtained upon patients who are undoubtedly negative. For these 
reasons, the test is carried on by few laboratories. 

The complement fixation test for gonorrhea presented here is much more 
sensitive in the determination of immune substances than existing tests. Work 
with children in institutions indicates that it docs not give false positive or in- 
definite results except in meningitis. 

In addition, it is truly quantitative because it determines accurately the 
amounts of complement absorbed nonspeeifically by every specimen. Further- 
more. it takes irrto account that quantitative relations do not exist between 
r'caction tubes wliich contain varying amounts of serum. In this test, the specific 
fixation by the patient’s scrum is read in conjunetiorr with tire amount of non- 
specific absorption of complement, and the same amounts of serum are used 
in the control arrd each of the reaction tubes. 

The method presented hero requires nothirrg more than a readjustment of 
the quarrtitics of reagents used and a new interpretation of readings. The rea- 
sons behind the changes are important to complement fixation work in general, 
and to tire gonorrhea fixatioir in particular. 

The question has oft err been raised as to whether complcmerrt fixing bodies 
were developed in gorrorrhea irrfcctions in sufficient quantities for practical 
diagnosis. Because of the fact that it was not always possible to demonstrate 
their presence in many knorni cases of gonorrhea, and because the fixation of 
complement was slight when it did occur, this has been a difficult question to 
answer. 

Complement fixing bodies arc present in gonorrheal serums, but they are 
present in such small amounts that the limitations placed on the test by the 
customaiy technic must be disregarded in order to detect them. 

In the Wassemann test when the total volume is 0.5 c.c., the difference 
between the average four-plus scrum and the average control tube is at least 
0.05 c.c. of complement, and it may be considerably more. The conditions sur- 
roundinc the gonorrhea test are quite different. IMany laioum positive serums 
cannot be made to show anything but a plus-minus result. In this case, the 

‘From the Wa.«.«c-rmann I^boratoiT of the Department of Health. 

Received for puhlieation, .\prll 10, 193."i. 
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diEfeience between the amount of complement fixed in a posituc teat tube and 
tlie amount absoibed by the contiol tube is \erj small 

In the classical gonorrhea complement fixation test the total amount of 
eomplcment fixed is small eieii undei the best conditions, theicfoie we aie 
depiiicd of the latitude which exists in the 'Wassermann test wherebi the 
positnes can be giaded between foui plus and negatne In gonococcus fixa 
tions, the total complement fixation for the aveiage positne seiums is seldom 
in excess of 0 02 ee of complement This Icaics little loom foi giaduation of 
the positnes except in oeeasioml cases The gonoiihca test thercfoie lesohes 
itself into a pioblem necessitating the detection and quantitatnc estimation of 
exceedinglj small amounts of eomplcment 

Small ditfeiciices in complement strength cannot be estimated accuiateh 
if the concentiation of eomplcment picsent is laigc When large concent! ations 
of complement aic used in gonoiihca fixations, the laige quantities left oiei 
make it impossible to detect the small amounts that haxe been fixed Foi 
aceuiate quantitatnc determinations of complement, its concentiation must 
approach the threshold \aluc as indicated in oui papci on “The Inadequacy of 
Present Complement Titiatioiis ’ ^ Thercfoie, in a piopci gonoiriica fixation 
test, it IS impcratnc that the readings be made at the point wlicic the coiiceiitia 
tion of complement approaches its threshold x aliic 

Iloweyci, when the concentiation of complement is i educed, the test can 
not be completed iii the usual mannci bceanso tl o contiol tubes will be anti 
complementaiy and the icaction tubes wal' not »liow definite posituo oi iicgatiyo 
icactions In addition, most positne gonoiihca scnims do not completcl} fix the 
complement eycn though it is picsent in small amounts “ As a result, these posi 
fixe specimens show a tiaco of hemolxsis xnth the otdiiian 5 per cent cell stispcii 
sions This hcmoljsis disgiiwcs the tine positixcs 

A propcilx planned titiation demoiisti ates Iioxr these difficulties max be 
oxorcome To a senes of tubes, each containing an equal amount of complement, 
aie added giaded amounts of scnsiti/ed cells The xolumcs of the icacting 
solutions aie equalled with noimal saline The complement is of such strength 
that only the tube liaxing least cells is completclj hemoljzed Piom this it is 
scon that a small amount of complement can complctclj hcmolx ze a cell siispcn 
sioii w hen the cell dciisit} la lednced Purflieimoie the supeinataiit fluids of 
the succeeding tubes show that although a gixen amount of complement max 
be insufficient to heniolxze coinpletelj a light cell suspension it will iiroduee 
more hemolxsis xvheii it leacts with cell suspensions of gicatei deiisit} 

Thercfoie when the fiist leqnisifc of gonoiihca fixation tests is fulfilled, i e 
the use of reduced concentiation of complement, to get clcarci control tubes 
and clear cut ncgatixc reactions, the cell suspensions must be lighter than those 
used in present work Furthcimorc, as the density of the suspensions is de 
creased, hemoljsis disappcais in the positive reaction tubes, and definite positixe 
reactions are at last attained 

We haxe found that when one fifth of the leading coniplcnient fixation 
solution IS made up of sensitized cells, highly satisfactory lesults arc obtained 
The sensitized cell suspension consists of one part of 5 per cent cells and one 
and one half parts of hemolxsm of the piopcr titer 
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It has been demonstrated that unless the amounts of nonspecific comple- 
ment absorption of any and every serum are taken into consideration, the results 
are not of much value in truly quantitative fixation determinations^ The 
standard that determines our readings is that complement fixation should he 
judged by the difference hetivoen tlie amount of complement absorbed non- 
specifically in the control tube and the amounts fixed both nonspecifieally and 
specifically in the reaction tubes. 

When a series of duplieate complement fixation tests are run with the same 
positive specimen, each test differing from the other in the amounts of serum 
used, it will be seen that fixation is not directly proportional to the amounts 
of serum present. In other words, ivlien one tube lias twice the serum of the 
second, the first tube does not necessarily have twice the fixation of the second. 
Also, when the fixations of weakly positive senims are compared with one 
another, it is seen that doubling the serums in one ease may double the fixation, 
while with another doubling the amount of serum may not increase the fixation 
at all. 

An essential difference between the proposed test and the classical is that 
we do not attempt a quantitative estimation of complement fixation by varying 
the amount of serum, but by changing the concentration of the complement 
in the hemolytic system, and by estimating the amount of fixation by the thresh- 
old value of the complement left over. In this new test we take advantage 
of the fact that in hemolytic sy.stems, complement acts according to its concen- 
tration rather than its ahsolnte quantity.- 

THF. LABORATORY .SET-UP FOR THE TEST 
Table I 

The Cojiplement Titkatiox 
Incubation at 37° C. roR One-Hale Hour 


Pooled serum 

0.0.7 



HR ivi 

O.O.J 

0.05 

Complement 

O.O.j 





0.10 

Kormiil saline 



0.03 




Normal saline 

0..S2 

0.82 





Sen. eells 

0.3.3 

0.23 


0.23 

0.23 

0.23 


Tliat (luantity of complement to be used in the tests is the amount wliicb 
causes almost complete hemolysis. The proper tube will have a trace of 
cloudiness caused by cells that have not been hemolyzed. The complement is 
then diluted so that 0.1 c.e. contains that amount indicated by the titration. 


Table II 

The CoitPi.EMENT Fixation Test vqr Gonorrhea 
Incubation .it 37° C. for One-Half Hour 



COKTKOli 

I 

U 

III 


Serum 

0.05 

0.0.5 


0.05 


Complement 

0.1 

0.1 

0.1 

0.1 


Antigen 

n.o 

0.1 

0.1 

0.1 


Normal saline 

0.S2 

0.6 

0.4 

0.2 


Sen. cells 

0.23 

0.2 

0.15 

0.1 


Total volume 

1.1.5 

1.0 

0.7o 
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It IS essential that the amount of antigen used is an excess Additional 
antigen should not inciease the amount of fixation of the positno specimens 

For ease of manipulation, folloinng the first incubation, the saline and 
sensitized cell suspension should be mixed togethei and added bj a single 
pipetting and the specimens reincnbated This also makes for increased 
aeeuract 

interpret VTtON OF RESULTS 

The tests aie read aftci the cells haie settled to the bottom of the tubes 
A test can be lead only when the control tube is almost completelj hcmolyzed 
When it is completely hemolj zed, too much complement has been used, and the 
test has to be repeated Wlien tlie control has mnch more than a tiace of cells 
left over, the test cannot be read for the positiic eases These cases WiU hate 
to be icpeated When the amount of complement for the seiums is well chosen, 
all the tests can be lead except those which are mailiedlj anticomplementai-j 

- Keaction The first reictioa tube is 'la much hemolj zed as the control 
+ SeaUion The first reiction tube coIorjmctnc'iUy shows defimte fixation against the con 
trol The second reaction tube appro iches complete hemoljsis 
2+ Reaction The first re-xction tube Ins onlj a faint trace of hemolysis or is i.omplctelv 
fixed The second reaction tube has much hemolysis 
3+ Reaction The first reaction tube is completely fixed Tlie second reaction tube has a faint 
trace of hcmohsis or is completely fixed The third reaction tube has defimte 
hemolysis 

4f Reaction All the reaction tubes are completely fixed 

The test becomes laluoless when the antigen is anticomplomcntai'j It is 
satisfaotorj if aftoi a fixation with a negatiie seium, the first reaction tube is 
as much hemolj zed as the control Scrums tend to reduce the anticomple- 
mentary properties of the antigen, and for that reason, to ascertain whether an 
antigen is suitable fiom this standpoint, fixations must be lun with negatne 
sernras 

The effects of cell fragilitj are minimized in tins test because the factors 
that affect the control, affect the reaction tubes identicallj Since the reaction 
tubes are read against the eoiitiol, it makes no difference whether the cells aie 
lesistant or fiagile to the action of complement 

The test is seiy delicate and errors in technic show up iraniediatclj 
When the complement is of too high a concentration, the control tubes arc 
completelj hemolj zed, and when it is of too weak a concentration, the control 
tubes hare too little hemolj sis to permit leading the fixation of the positive 
specimens 

SUIIWABA AND CONCLUSION 

We believe that we have developed a sensitive, tiulj (jnantitatn e, and 
stable method for estimation of complement fixation 

The test is sensitive because with a reduction in the concentration of com 
plemcnt used, clear cut definite positive and negative reactions have been at 
tamed 

It IS quantitative because the amount of nonspecific complcmont absorption 
for every specimen is aecuratolv calibrated and only the specific fixation is read, 
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and because equal quantities of serum are used in the control and in each of the 
reaction tubes. 

Finally more uniform results are obtained by this method since the effects 
of cell resistance to complement aetion are minimized; and also since the effects 
of A'ariation in cell suspension density arc minimized, due to the reading of the 
reactions at the threshold values of the complement. 

The principles underlying this test are applicable to other fixations. 
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THE INADEQUACY OF PRESENT COMPLEMENT TITRATIONS* 


John Koofman, and I. David Falklr, New York, N. Y. 


T he unit of complement is defined as tlie smallest amount of complement 
which will completely hemolj^ze 0.1 c.c. of 5 per cent sheep cells in the 
presence of an excess of hemolysin after an hour’s incubation at 37° C. Despite 
the clarity of the definition, tins hemolytic unit of complement is an indefinite 
and variable quantity. Complement fixation determinations which depend upon 
it for their accuracy are similarly affected. The reason for this is that the 
several factors involved in the detei-mination of such a unit are variable and 
beyond laboratory control. 

For example, the densitj' of the cell suspension decides the size of this 
unit, for when the suspension is heavy, the unit is larger than when the sus- 
pension is light. Yet it is difficult if not impossible to make up suspensions of 
constant density. Efforts^’ “ to produce a standard 5 per cent cell suspension 
based on colorimetric nepholometiy and cell counts have been abandoned when 
experiments have shown them faulty. 

Even if standard suspensions were achieved, the problem would not be 
solved because it is not possible to pipette absolutclj- uniform amounts of cells 
into a series of tubes from any suspension. In addition to the technical difficul- 
ties of pipetting equal volumes of fluid, there is the factor of the cells constantly 
settling out in the stock solution and even in the pipette. This makes standard 
cell suspensions theoretical rather than actual. Therefore, all methods of esti- 
mating complement strength and all complement fixations which require standard 
suspensions • are subject to variation. In order to achieve accuracy, comple- 
ment titrations and fixations must be independent of the inevitable variations 
in cell suspension density. 


♦From the "WasseriDann Laboratory of the Department of Health. 
Received for publication. April 10, 1935. 
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Another obstacle to establishment of a slandaid complement nn»t is tlie 
difBculh of determining the point of complete heniohsis BiooKs^ recognized 
this and proposed the use of the point of 50 pci cent hemohsis as a criterion 
of the amount of complement present Wadsjnorth, JIaltancr and IMaltanci^ 
state, “The titration of complement to the point of complete liemoljsis for the 
unit lalue, as compared ivith tniation to the point of 50 per cent hemohsis, 
j)io\cd so inaccurate as to obscure completch the tiue quautitatiic relations 
that evist in the course of the reaction ' Although the.\ found that reading 
fiom 50 per cent hemohsis is much moic accuiatc than reading from the point 
of complete hemohsis, nc\eitheless this advancement is not sufficient to bring 
the test to the degree of aecuiacj required bv this tvpe of noik 

AYliiIe tins metliod avoids the «ecossit> of determining the point of com 
pletc hemohsis, it is not free from the objection cited above, namch, the nn 
possibrlitj of piejraring and pipetting a standard coll suspension 

Anv such method contains other and equalh seiious faults In liemolvtic 
titrations nhen tJ<ere is sufficient eomplemeni to piodnce appioNimateh 50 pei 
cent hemohsis the addition of relatneh laige variations in flit amount of com 
plement pioduee small cimnges coloiimetncalh I^Ioieovei, the eve is unitliable 
\lieu called upon to distinguish or estimate these dffierences in tJie amounts of 
hem«h'’is even when thej aie consrdeiable The amounts of complement nliieh 
produce these undetectable clianges m the dcgiees of hemohsis aie nevertheless 
sufficient to pioduce nidc lanation in the icsnJts of complement fisation tests 
In othei words, this tvpe ot titration is not suffieicntlv sensitive and is of limited 
value in keeping complement fixation results acemate or stable 

The following work kids to n hette c^itinutiou of complement sttcn^lh 
"When supernatant fluids of a complement titntion aie oxumned in a 
coloiimetci, it is found tint the amount of hemohsis obtiined is not dnocth 
piopoitional to the imount of complement picscnt WJien complement is of 
such a concentiatiou that 01 co pioducts i sliglit amount of hemohsis 02 
c c pioduces moie than twice tint amount The stiougei the complomint tin 
smaller aie the diffcieiicis m hemolvsis ciuscd bv 02 cc and 01 cc compit 
ment, and comeiselv, th'’ weikei the complement, the greater aic tiiesr difi!oi 
cnees Therefoic, bj looking at one tube of a tiliatioii it is impossible to predict 
what will happen iii am other tube 

In an oxpeiimcnt of tins kind when the hemohtic solutions weic examined 
in a coloiimeter, the >oliition containing 02 ec of complement Iiad foin times 
as much hemohsis ns the tube contiiiiiiig Ot cc of complement Doubling the 
amount of complement ineioascd the color of the hcraohtic solution foiu times 
Since the addition of tin second tenth of a ccntimcUi of complement piodmed 
three times (he amount of hemohsis as the first tenth, apparenth oniv one third 
or 0 033 c c of the Til's! 01 cc of complement pioduced anv color, and 0 0G7 
cc of It was used up in overconiing the resistance of the cells Tins was showm 
tiue when a tube coutainmg 0007 ee of complement failed to produce 
hemohsis Apphjng the same itrsoning to anv licmohtie sv stern, one con 
eludes that onlj part of tJie complement present produces the hemohsis Tlic 
amount of complement used up m o^cicoming tlie resistance of the cells to 
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hemolj'sis plays an important part in estimating complement strength. In this 
paper, this amount of complement will be referred to as the threshold value of 
the complement and is represented in the titration by the largest amount of 
complement which may be added to the hemolytic system without producing any 
hemolysis. 

Choosing any two tubes of a titration and applying to them the equation 
listed below, the result will always be the threshold value of the complement. 


A- 


B - A 
X / Y 


= the threshold complement value 


A smaller amount of complement 
B larger amount of complement 

X colorimetric reading for the solution containing the smaller amount of complement 
Y colorimetric reading for the solution containing the larger amount of complement 


Like standard cell suspensions, this formula is theoretical rather than actual. 
It is applicable for tubes that have no more than 50 per cent or less than 10 per 
cent hemolysis. The factor which causes this limitation and also adversely affects 
the formula is that as cells hemolyze because nf the action of the complement, 
the resultant hemolysis inhibits further action of the complement. This will 
be discussed shortly. The formula is also affected by the fact that no two tubes 
contain the same amounts of cells, and by the technical difficulties of pipetting 
exact amounts of complement, and by our ability to read colorimeters, and by 
the difficulty of judging where hemolysis begins. Because of all this, the 
figure obtained by the equation, instead of cliecking perfectly, may approxi- 
mate the largest amount of that complement that may be added to the hemolytic 
system mthout producing any hemolysis. 

The fact that any two tubes of a titration when resolved according to the 
above equation always point to the threshold tube — i.e., the tube containing the 
most complement which has no hemolysis — ^makes this tube the most stable in any 
titration. In actual practice it is easier to find the threshold value than to predict 
it. 

It is for several reasons that the tube which contains the least amount of 
complement above the threshold value, i.e., the first tube that shows hemolysis, 
is the most important in any titration. In this tube small changes in the 
amounts of complement produce easily detectable variations in the amounts of 
hemolysis. Amounts of complement that produce no visible changes when 
hemolysis is 50 per cent or more, produce startling changes where hemolysis 
begins. Another justification for the reading of complement titrations from this 
tube is that small changes in the density of the cell suspension which would 
markedly affect the point of 50 per cent hemolysis, have almost no effect on the 
tube which shows little hemolysis. Therefore, by using the least hemolyzed tube 
of a titration to estimate complement strength there are two positive advantages 
to be gained; one is that small changes in complement strength are easily de- 
tected and the other is that the effects of cell density variation are minimized. 

Aside from these advantages the following experiment reveals additional 
considerations for this type of titration reading. Taking account of the fact 
that complement acts according to concentration and not to absolute quantity. 
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a titration may be made Mitli constant amounts of complement and sensitized 
cells but Mith increasing amounts of salt solution. This kind of titiation siions 
that It IS possible to make aiy quantitj of complement pioduee anj' amount of 
hemolysis bj simply cbaneiiig the volume of solution m «lneh it is alloHcd 
to act And so it is possible to obtain moic licmoljsis with Dice of comple 
lueiit in a small reacting toliinie than uith 02 ct in a lohime so jaige tiiat 
its concentration is less than that of the 01 cc Tins impoitant fact has liithei 
to not been used to its fullest adi ant.igc m complement fiNations 

We slightly digiess to note that m sjstcms consisting of patient’s seiitm, 
bacteiioljtie antigen, and complement, the complement acts accoidmg to the 
absolute qiiantit-v pieseiit lathei than aeemding to its concentiatioii Of a 
given amount of complement, the same quantitj is fived specifically bj the 
immune substances vvhctlier the leacting volume is large oi small We have 
found this to hold tiue in AVasseimaim and gonorrhea fKatioiis This dcfinitelv 
establishes the fact that baetciiolj'tic systems aie diffeient fiom hemoljtie 
We can demonstrate that as hemoljsis piocpcds in any tube, the internal 
osmotic piessure of the cells falls because of the loss of elect! oljtes from the 
cells As the process goes on, the clcctioljtes lost bv the cells aie added to the 
outside solution which is thorebv laiscd in osmotic picssnro until the inside and 
outside pressures of tlie cells arc m equilibrium The more hcnioljsis there 
IS in any tube, the gioatei is the icsistanec cffoit of the suspension against 
further action of the complement Any tube that shows considerable licmolj sis 
does not represent the ahsoliite potenej of the complement present 

From this it is seen that it is a mistake to assume that beeauso graded 
amounts of hcmoljsis ate obtained with giadcd amounts of complement 
hemolysis ceases when the complement is used up by the hemolytic system 
In eveiy tube of a titiation when hemolysis stops, there is still some free com- 
plement, but Its concentration is too low to piodiicc any' more hemolysis 

Keturnmg to the estimation of the value of ,1 faintly hemolyzed tube, it 
will be seen that in addition to the advantages listed above, it also has the 
advantage of not being alfected by the back pressure produced by a solution 
containing bemoglobm and c\pcllcd clcetioly tes In fact, it is the only tube in a 
titration which can be depended upon to give a tiuc indication as to the 
strength of the complement 

A final considciation is that complement titrations, no mattei how made oi 
evaluated, are influenced bv cel! lesisl.uicc to complement action In am titia 
tion, It IS difficult to dctcimine to what degree the amount of licmolvsis ob- 
tained IS influenced by tins fact The same pictuie is obtained when the 
complement is stiong and the cells resistant as when the complement is wesk and 
the cells fiagilc This is peihaps the most distuihiiig factor encountered in 
complement frtation work and the icsuUs of all etimplcuient fiNation loaetions 
are influenced vvhen colls of the two evtremes aie used When complement is 
titrated for its hemoly’tie aetivilv without icgard to its bscteriofiMng value, as 
IS cominoiily done and when different lots of eelk arc used on successive fL\a 
tions with a positive specimen diffeient values will bo obtained for specific 
complement fl\atinn Wiun the cells me weaklv resistant to hemolysis, mnri 
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immiine substances will be credited to the specimen tbair when the cells are 
strongly resistant to hemolysis. 

The effects of variation of cell resistance to hemolysis can be minimized 
by a titration of complement against a standard border-line four-plus serum. 
A second titration should be run to determine the densitj’- of the cell suspension 
that would give complete hemolysis with negative specimens. 

This sort of titration Avould tend to keep results uniform, but like all other 
present titrations, fails to take into account auticomplementary substances 
any specimen may contain. When, regardless of the age of the serums, 
sulScient anticomplementary .substances are present so that 0.08 e.c. of any 
serum is capable of absorbing from 5 per cent to 100 per cent or more of that 
complement necessary to hemolyze completely 0.1 e.c. of a 5 per cent cell sus- 
pension, titrations arc not of much value in truly quantitative fixation de- 
terminations unless they indicate tlie amounts of complement nonspecifically 
absoi’bed bj* each and every specimen. 

Complement fixation by serum arrd arrtigerr above the amorurts absorbed 
by the auticomplemeirtary sirbstarrces is specific complemeirt fixation when the 
antigens arc rrot anticomplemcrrtary. Wherr the sole difference between the 
reaction tube arrd the control tube is tire lack of antigen, arrd when hemolysis 
approaches completiorr in the control tube, any lack of hemolysis in the reaction 
tirbes is due to specific fixation. The quantitative determinatiorr of this is im- 
portant and will be discussed in a later paper.- 

SUMMARY AND CONCLUSIONS 

Titrations and fixations must be read where hemolysis begins, so that they 
will be independent of the irrevitable variations in cell suspensiorr density; and 
so that they will be sensitive — for amounts of complement that produce no 
changes where hemolysis is appreciable, produce detectable changes where 
Iremolysis begins; arrd finally, so that the resistance to further complement 
action, engendered by hemolysis, will be minimized. 

Furthermore, systems that do not take into account the amounts of non- 
specific complemerrt absorption of every specimen, fail to be quairtitative. 

We have taken ad%'airtagc of the material briefly outlined in this paper, and 
as a result, think we have succeeded in developing more sensitive fixation 
tests.- 
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A METABOLISM CHAMBER WHICH AUTOJLVTICAEEY MAINTAINS, 
A CONSTANT PARTIAL PRESSURE OE OXYGEN* 


II R PinRci, PhD, MD, New York, N Y 


I N 1850 Rcgiiault and Ruset’ dcseiibcd an appaiatns foi ineisunng tlio le 
spiiatoij e\eliai)go of animals, consisting ol a closed cliambei in which the 
auinnl was iilaced, a sjstem foi cnculatmg the an and lemoving the embon 
dioxide and water \apor exeieted, and a means for automatieallj supphing oxj 
gen to the chamber to icplaco that absoibcd bj tlio animal The pimciple of 
tills so called closed cirenit appantns’ has been emploitd in inimeious in 
stnimeiits dcsiscd foi the stndj of lespiiation, metabolism, and anoxemia, 
iiotabl} the calorimcteis of Atwater and Benedict and of Lusk, the elmieal 
ractabolimetors of Ixiogh and of Benedict, and the lebieathei used in the c\ 
nmination of goiemmeiit atiation peisonnci 

In the usual laboiatorj foim of tins appaiatns the an of the amniil 
clmmber is eiioulntod eontmnously bv a pump, passing througli soda limo which 
absorbs the carbon dioxide, and eithci snlpliinic acid or an ice chambei, which 
icmoves the watei \apoi The snbtiaotion of these gases decieases the picssuie 
in the ohamboi, this causes an cquixalcnt aoliime of 0 x 5 gen to flow m from <1 
gasomctei winch is at atmospheiic picssnic, thus icstoimg the eliambei picssuie 
to noimal Howeter, tins closed sastem of chambei and absorbcis is 111 cfCect 
a combined gas thoi mometci and gas baiomolci , a use m tempciatuie oi .1 
diop in baiomctiie picssuro eiusing inci cased piessnu within the sastem, and 
a ICO aeisa Since the onlj communication between the sjstem and the at 
raosphcie is through the gasometci, such picssuie changes must intcifeic gieatla 
with the normal flow of oxjgcii into the sjstem, causing coirospondiiigla laige 
aaiiations in paitial pressme of the oxagen in the animal chambei For c\ 
ample, the combined effect of the cxticme but possible atmospheiic elnngcx 
of +20° C and —10 mm Bai is to incicase the picssuie 01 aolume of a gis 
10 per cent This is of little inipoitancc m experiments aalicie the paitiil 
pressure of oxjgen in the animal chambei is 300 to 500 mm llg, but in studies 
requuiug an oxj gen tension of 75 mm llg 01 less, changes of such magnitude 
might double the tension 01 icdncc it to zeio Honce, ficuiient gas aiialjsis and 
constant adjustment of the oxj gen supplj aie neecssai^j in older to maintain 
the oxjgcH tension at the disned lead 

The picsciit appal itns aaas designed to compciisato for temiieiatmc and 
pressure eflccts, and to elnmnate the nccossitj foi constant superaision It is 
shown diagrammaticalla m Fig 1 Cliambct A is occupied bj the animal Ait 
circulates from the top of this chambei, thioiigli the cat bon dioxide absotbers 
D, the motor driacn pmup P the itc chamber (watei remoacr) G, and back 

•From the "XMlmer Institute of the Johns HopkJns t’ntkersltj an! lIo«pUal 
IteceiM.1l for publication \nrll JJ 
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to the bottom of the chamber. On either side of the animal chamber are the 
compensating chambers B and B', which are closed to the atmosphere and the 
animal chamber but are open to the tank C. By running water into this tank 




Fig. animal chamber, B and B', compensating chambers. C, tank for adjusting 

of compensating system. D, c.arbon dioxide absoibers. B, glass jar attached to 
sliding valve, for collecting excreta. F, air circulating pump, a, ice chamber for condensing 
n-ater vapor. S, syphon trap. H", oxygen cylinder with reducing valve. /, oxvgen gasometer. 
J, automatic oxygen valve. B, oxygen meter. M, Mueller valve. 


the gas volume of the compensating system may he adjusted to equal that of 
the animal cliamber and absorbing system. The cover, common to the animal 
chamber and the compensating chambers, is carefully counterbalanced and 
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moves freely xip and dowi like the bell of a gasomctoi The aiea of the eo\ei 
of A equals tlie combined areas of the eo\ei^ of jB and B' Both s% stems ha\c 
waives opening to the atmospheie foi use in adjusting the chnrabcx pinssiucs, 
and each sjstem is piovided nitli a natei manonietoi indjcataig tlie chambei 
pressme leiatne to that of the atmospheie 

At the start of an experiment the animal is placed in chamber A and 
the eovei lowered until its side walls aie half submerged in the water seals 
The waives to the atmospheie are then closed, the pump stalled, and by manipu- 
lating one of the vahes air is withdiawm fiom the animal chambei until its 
manometer reads -10 mm Smee the two chambei systems contain equal \ol 
uraes of gas and ha\e coieis of equal aica, the mechanical effect of the minus 
pressure, tiansmitted tluough the coxcr to the gas in the compensating system, 
causes the manomctei of chambei B to lead -^10 mm The MucUei \aBc M 
has a resistance of about 10 mm of watei, and as tlie animaFs absoiption of 
oxygen incieases the negatne picssuie in A this lesistaiice is oxcicomc and 
oxygen fiotvs into the system from the gasometer I, thioiigh the oxjgcn metei K 
In the usual apparatus any eJiange in room tcmpeiatuic oi baiomctiic pics- 
sure inteifeies with the normal inflow of oxxgcn In the pic&ent appaiatus, 
howovci, the gas in the compensating sjstcm expands oi contracts equally with 
that in the animal chamber sjstcm, the co\ei uses or falls to compensate for 
the change in \olumcs, and the picssiuc itlations icmam unaltcied Hence the 
iiegatiie piessure in. the animal chambei lancs little, owgen flows in accord 
mg to the needs of the animal, and the oxjgvu tension is maintained within 
luirow limits 

Theoreticallj tlie \aiiatiou in oxjgcn tension in the chambei should bo 
no gieater than that of the atmospheie Piacticaliy it is somewhat laigei, 
ownng to the fiiction of mo\ing paits of the appaiatus and the difflculti of 
eliminating small leaks NcieithelcbS, a senes of thiee daj luns dunng penods 
of verj changeable weatliei indicates that the ox'gon tension in the chambei maj 
be kept ivitiun limits of ±3 per cent 

Detaxls of Consti uctwn and Opciation — ^Thc chamber and covci arc made 
of 18 gauge gahaiiized iron, caicfulh soldeicd at the scams The animal 
chamber is 90 cm long, 75 cm wide, and 70 cm deep, and has a volume of 
about 500 litcis The compensating chambei^ have simdai veitical and latcial 
measurements but are onl> one half as long, making then combined volume 
equal to that of the animal chambei The watei seals are 20 era deep, and 
the side walls of the covex are 22 era high The effective volume of each cell 
of the cover is appio\imatol> onefiftli of that of the concsponding chamber 
The cover and countenv eight aie suspended on IS gauge piano wire fiom a 
pair of bicvcle wlicels mounted on the ceiling (’liange of covei woiglit due to 
its immersion m the water seals was miginaUv corapensated for bv the use of 
a mercuiy sjphon attached to the countoiweight but this icfmcmcnt was found 
unnecessary in piactico A veitical scale mi the covei. cahinated in tonus of 
volume, is used when making g is mixlmes in the cbambti 

Oil'impregnated maple set m iietioleum pitch covers half of the amraal 
clnmbcr flooi, and piovides a comfort iblc xestmg phee foi the animal Tlieic 
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is a large plate-glass window in the front of the cliamber, and a smaller one in 
the cover. At the top of the animal chamber is a grill (Pig. 1) which pre- 
vents the animal from striking its head against the cover. All connections 
between the chambers, tank, and absorbers are made with standai’d one-inch 
iron pipe, well painted at the .joints to prevent leaks. 

Since the animal usuall.y remains in the chamber for several daj's, i^ro- 
vision has been made for removing excreta and supplying food and water 
without raising the cover or otherwise changing the oxygen tension appreciably. 
In one corner of the chamber floor, there is an opening 7.5 cm. in diameter, 
fitted with a sliding gate valve. Tlie gate is made of 3 mm. German silver, 
the rubbing surfaces are ground to a careful fit, and uniform pressure between 
parts is maintained by means of s]n‘ings. This type of valve is not gas-tight, 
but in the present situation the valve is ahvaj’-s Avet and moisture draivn into 
the crevices by capillaiy action provides a perfect seal for the pressures in use. 
The bottom of the valve is threaded to receive a screw top glass jar {E, 
Pig. 1), which seats tightly against a soft rubber gasket. Immediatel}’- aboA^e 
the valve opening, the side Avails of the animal chamber have been cut aAA'ay 


B' 


Fi^. 2. — Plan of rubber window ami sliding ralte, for cleaning animnl chamber. 

(Pig. 2) to permit the placing of a round AvindoAv 15 cm. in diameter, set 
perpendicular to the floor aud at an angle of 45° to the long dimension of the 
chamber. The adjacent eoraer of the comiiensating chamber is also cut aAvay to 
accommodate this construction. The AA’indoAv is made of soft sheet rubber 5 mm. 
thick, and in its center a large rubber stopper is fixed. The stopper is pierced 
Avith a 6 mm. hole through Avhich passes the metal handle of a rake. The handle 
is lubricated Avith petrolatum and slides easily through the stopper AA'ithout 
causing leaks. The blade of the rake is a triangle of steel, and along one edge 
is fixed a strip of rubber. The sharp edges of the rake dislodge adherent mat- 
ter, and the soft rubber edge is used to shift .‘'emiliquid material. Since the 
windoAV is set at an angle of 45°, it is possible to reach any part of the chamber 
floor, and to rake solid excreta and debris to the valve opening Avhere it falls 
into the glass jar. When the jar is full, the valve is closed and tlie jar is re- 
moved and replaced by another. Ordinarily the valve remains open, and since 
the floor slopes from all directions tOAvard the valve opening, urine drains into 
the jar as soon as it is deposited. 

Pood is introduced into the chamber by the mechanism shoAAm in Pig. 3. 
The food carrier is a metal cylinder IS cm. long and 7.5 cm. in diameter, closed 
at the ends, fitted Avith a leather compression ring near each extremity, and 
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atiached to a Iiaiidic It is optu at one side to itctuc the food Lubneated uitli 
petiolatum, it slides in the tightl} fitting outci tube which passes tiuongh tJie 
side wall of the ehnnihei ^Vhen the eairiei is at tin. ontci end of its stioke, 
jeadj to lecenc food, the seal is maintained b> tlic ninei compiession iing, 
when It is at the inner end of the attokc the gieatei pait of the eaiiiei is within 
the chambti and the seal is maintained h\ the outei compiession iing In this 
position, llic camel is lotatod ISO® bj means of the h.indle, and the food diops 
on the chamhei fiooi AVatci is antomatiealh supplied to a dimkmg tiough 
through a s\phon aiinngement 

The caibon dioxide absoibers (2?> Pig 1) nic metal c\hudei*s 22 cm in 
diameter and 45 cm high, iiUtd with eoicis scaled b\ iiibbei gaskets Cach 
holds about 20 pounds of 4 8 mesb soda lime A sex con at tlie top sents to 
tiap am ban oi otiiei mattti wiiicli ma^ be diawii m fiom the animal chamhei 
On the bottom seiecn is a thin laxci of cotton which pieients hme dust fiom 
lea\mg the absoiboi A pan of thiecwa} %ahis woikcd simultaneous!} bi 
the same lc3er pcimits one absoibei to be icfillcd wlnle the othci is m opeiation 

The pump (F, Fig 1) is an ccccntiic ti pe positue blowei, dneeth con 



ncctcd to a laiiablc speed y> IIP Ucttiic motoi luumiig at a speed ol 450 
1 pin Tlie \cntiIation lato of 500 liteis pei minute Keeps the taibon dioxide 
and humidity within noima! limits 

The lee ehamber oi watei icmo\ei {G, Fig 1) is a metal box 60 cm long, 
45 cm wide, and 75 cm deep, insulated with a 7 5 cm la}ci of sheet coik on 
all sides, and containing 6 xerlical coils each consisting of 1 5 raeteis of 1 em 
coppei tubing T}icsc coils aie connected to the inflow and outflow pipes at top 
and bottom Tlic cliambci is filled witli ice and ice watoi, and as the eiiculating 
au jiasscs tiuougli the coils, w.itei is condensed out of it and escapes to tlio 
diam tluough tlie siphon S The outflow pipe is insulated with eoik, and the 
au icturns to the animal chamhei cool and coinpauatuch di-j 

The JIuclIci \ah«. Fig If is ot the usual t\pc Tlic depth to winch 
the tube is immeisod in the watei dcteimmcs the nesatne pios.suic in the animal 
eliamboi, thcrcfoie the tub" should ha\c au uitennl dnmetci of at least 1 cm , 
and V shaped iiotclics tiled in its walls at the tip so tnat the owgon maj escape 
into the watci in small bubbles 

The OX} gen nielci il(, Fig 1) is the usinl lotiu’j wet meter, it should be 
kept filled to the maik with water, and calibiateil penodiealh against a standard 
gas holder 
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Tlie gasometer (/, Fig. 1) is of tlie segment type; the bell is 10 era. -wide 
and 45 cm. long, is connlcrlia lanced, and moves freely on ball beai’ings. Its 
sliaft operates valve <7, thus controlling the How of gas from the reducing valve 
of the oxygen cidinder //. Jis oxygen is drami from the gasometer bj* the nega- 
tive pressure in the animal chamber the bell de.scends, opening valve J and 
allowing oxygen from the cylinder to flow into tiie system. Any excess over the 
amount required in the animal chamber passes into the gasometer bell, causing 
it to rise, thereby closing valve J and cutting off the flow of oxygen from the 
cylinder. The gasometer is, in effect, a second reducing valve, simple and very 
sensitive, and this arrangement supplies oxygen automaticaUj’^ until the cylinder 
is empty. 

This apparatus v/as designed for the rather special purpose of studying 
animals under conditions of lon-cred oxygen tension, and the metabolism was 
calculated on the basis of the oxygen consumption, without determining the 
respiratoiy quotient. More precise results would doubtless be obtained if the 
wet meter were kept in a constant-temperature box; and the respiratory quotient 
eould be detei-mined by substituting the usual sulphuric aeid-soda-lime-sulphurie 
acid train for the present carbon dioxide absorbers and ice chamber. If this 
system were adopted, the water-seals of the cover should be tilled ivith mineral 
oil. 

SUMMARY 

A new apparatus for the study’- of gaseous metabolism is presented, in- 
coi'porating the closed circuit principle of Eegnault and Reiset, with means of 
automatically compensating for the effects of tempei’ature and barometric pres- 
sure on the oxygen tension in the animal chamber. Jlechanisms for supplying 
food and removing excreta without appreciably altering the oxygen tension, 
and of automatically delivering oxygen from a high pressure cylinder to the 
animal chamber, are described and illustrated. The oxygen tension is main- 
tained within ± 3 per cent, as checked by frequent gas analysis, and an animal 
may live comfortably in the cliambcr for several w ceks. 
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HBMOPHUJA, Hlstopathologr of Hematopoietic Tissues ifl, Custer, E P , and HrumPhaar, 
E B Am J M Se 189 G20, 1935 

Three fatal cases of hemophilia with necropsy are reported, 1 patient d^ing fiom un 
complicated hemorrhage, 1 from appendicitis and hemorrhage, and 1 from fulminating pneu 
monia 

The liemopoietic tissues all showed normal regeneritne abilit}, the first two predomi 
nantly erjlhroblastic, the third Icucoblastie 

All three showed a marked increase of megakarj oblasts and inegakarjocj'tes m the 
bone marrows, indicating a relationship of the blood platelets to tho hemophilic process 

J H Wright’s obsenation of platelet formation in the bone marrow sinusoids from 
intruding pseudopods of megakaryocyte cytoplasm ivns supported by the findings 

EOSINOPHILIA, in Scarlet Pever, Friedman, S Am J Bis Child 49 933, 1935 

An eosinoplulo count was made in 100 cases of scarlet fever in the early stages of the 
disease In 46 per cent of the cases eosmophilia was demonstrated in a single count 

Eosiuophiha is most likely to be present in the early stages of the disease in the mild 
cases in winch there are mild constitutional symptoms and a mild rash The incidence of 
eosmophilia m sucli cases was from 60 to 70 per cent as compared with 46 per cent in all 
cases of the disease It is in the mild type of case that frequently there is difllcultj in 
making the diagnosis Tlic use of the presence of an elevated eosmophile count os an aid to 
diagnosis is recommended 

PNEUMONIA, Incidence of Bacteriemla in and Its Belation to Mortality, Bullowa, O' G M , 
and Wilcox, C Arch hit Me<l 55 558, J915 

The incidence of bacteremia in connection with the fatality rate is listed for differint 
types of pneuniococcii, pneumoni t in a senes of 1,725 c ises due to a single type, occurring 
01 er a five year period, at Harlem Hospital 

The percentage of in%asion of the blood differs for the different types, though in the 
mam tho percentages of imasiveness and mortality art approximately the same 

The importance of (1) differentiating the types formerly included ns group IV or tlie 
X group and (2) of typing individual ciscs for prognosis and eientuil treatment, when specific 
treatment is aiailable, is manifest 

Only 3 per cent of pneumococcic pneumonias escape classification at the present, when 
typing IS cirned from I to XWII (Cooper) 

The \anation in percentage of imasion and fatality from Mir to year m different 
pneumococcic types is e\ideme of the variations which are encountered from season to 
season, and shows the neeessiti of extending over seioral \ears the testing of any proposed 
turative substance 

INFECTIONS, by Gas Forming Aneroblc Bacilli, Beeves, J B J A Jf A 104 GJO, 1933 

Approximately 30 per cent of cases reported and treated as Clostrtdmm uelchn gas 
gangrene are caused by other anaerobic organisms 
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This 30 per cent of eases should he classed as putrefactive gangrene and treated con- 
servatively by systemic supportive treatment, debridement and irrigations. Clostridium 
welohii antitoxin is not indicated and may be injurious. 

Putrefactive gangrene is likely to appear in patients past the age of fifty years who are 
constitutionally below normal. Cases appear notably in patients with circulatory failure, 
arteriosclerosis, tliromboangiitis obliterans and diabetes mellitus. 

The direct cause for putrefactive gaseous lesions in the muscles of patients whose condi- 
tion has been described may be bruises, burns, simple fractures, parenteral administration of 
drugs and solutions, and circulatory failure. 

Putrefactive gas-forming anaerobic soil bacteria contaminate food at all times. It seems 
apparent that bacteria of this type are frequently present in the organs and muscles of the 
aged individual. 

Diagnosis of Clostridium welchii infection cannot be based on direct smear; the rabbit 
inoculation test or identification is best corroborated by the use of anaerobic cultural meth- 
ods and related criteria. 

Patients suffering from wounds, particularly of muscle tissue, which have been con- 
taminated with soil or street dirt, should be given gas gangrene antitoxin prophylactically 
and in addition should receive debridement and irrigations. If toxic symptoms develop 
radical debridement, continuous irrigations, and therapeutic serum are indicated without 
delay. 

TUIiABEMIA, Kavanaugh, C. N. Arch. Int. Mod. 55: Gl, 1935. 

In addition to a short review of the literature, the characteristic clinical features in 
123 eases of tularemia are presented, together with observations at autopsy in one case. 

A new classification is presented. Sixty-nine cases occurred in males and 54 in females. 
One hundred and eight were of the primary cutaneous type, 6 were of the primary ophthalmic 
type and 9 were of the crj-ptogenotic type of the disease. 

Tlie average incubation period, definitely determined in 58 cases, was four and one- 
half days. 

Sixteen cases presented pulmonary involvement. Primary and secondary pulmonic 
tularemia are discussed. Tlic breast was involved in 2 cases. Thrombi in the veins were noted 
in 1 case. Pleurisy was a complication in C cases. Abdominal symptoms were prominent 
■in 5 cases. Peritonitis was present in 1 instance. Delirium was a prominent feature in 6 
cases. Acute mania complicated 1 case. In 1 case of the primary ophthalmic type optic 
atrophy occurred, with loss of vision in the affected eye. A purulent dacryocystitis complicated 
1 case. Decided splenomegaly with perisplenitis was present in 5 instances. Osteomyelitis 
was observed once. Cervical adenitis as the only external evidence of the disease was observed 
in 4 cases. Subcutaneous nodules occurred in 28 instances. A cutaneous eruption was present 
in 23 cases (18.7 per cent). 

There were 5 deaths, indicating a mortality of 4 per cent in this series. 

Other pertinent facts pertaining to the history, epidemiology, piathology, diagnosis, and 
treatment are also discussed. 

EETICUIiOCYTES, Eragllity and Maturation of, Menncd, C., and Dock, W. Arch. Int. 

Med. 55: 52, 1935. 

The reticulocytes, and particularly the young (heavily stained) ones, are more easily 
destroyed in shed blood and in the circulating whole blood bj- saponin (and by citrate and 
oxalate in whole shed blood) tlian are the other red cells. 

The maturation of reticulocytes in the circulating blood is not proved; it seems not to 
occur on any significant scale. 

The occurrence of a reticulocytie crisis early in tlie treatment of anemia is probably 
an unavoidable evil associated with a change in the structure and function of the hone 
marrow. This precedes and delays the rise in the red cell count. 
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EWCEPHALOPATHY, Lead, Simulation of Intracranial Tumor, Bucy, P. C , and Buchanan, 

D N J. A. M A 105: 244, 1935 

In two of three ca‘!cs of Jead encephalopathy m children ^\ith increased intracranial 
tension simulating cases of mtracram.il tumoi, a suhoccipital decompression was made. Both 
children recovered promptly and completeU. In the third, in which the intracranial pressure 
was less ele%ated, no decompression was made and medical management alone was used 
Tins child had a prolonged and stormy course but also ultiinalcly recoicred Prom these err 
penencos and from data taken from the literature, it is concluded that: 

1. The differentiation of lead cncephalopathj and midlmc cerebellar tumors in children 
from the history and physical signs alone is difficult and may be impossible 

2 Such factors as the possible ingestion of lead, rapid onset with vomiting and ab 
dominal pam, and onlj moderately increased intracranial pressure should warn the clinician 
of the possible diagnosis of lead cncephalopathj. 

3 The easiest and most rapid method of rendering probable the diagnosis of lead 
cncephalopathj is the demonstration of the presence of lines of increased density at the ends 
of the long bones The diagnosis may then be established by demonstrating the presence 
of lead in the blood 

4 Medic'll management of lead encephalopathy is notoriously un'satisfactorj and results 
in a high mortality and numerous and aenoos sequelae 

5 Surgical decompression of the intracranial canty offers a logical means of producing 
a prompt and complete relief of sjaiptoms with less danger of sequelae 

TYPHOID VACCINE, Study of Agglutinin Response to, Valentine, E , Park, W. H > Polk, 

G, and McGuire. G Am J Hjg 22 44, 1935 

Tlie rise in the agglutinin titers of the blood serums of rabbits and human beings, 
following the percutvneous administration of tjphoid vaccine, paralleled the number of treat* 
ments and the size of the dose The human beings gave small rises in ogglutmm titer after 
a large number of rubbings, the rabbits with a greater number of rubbings than the human 
beings, larger doses, and a relativelj greater rubbing area, gave good agglutmm titers 

Intrneut.ineous injections of typhoid vatcme in weeklj doses of 50, 100, and 150 million 
bacilh produced as great an agglutinin response as subcutaneous injections of 200, 200, and 
300 million, oi 250, 500, and 1,000 million bacilli Intrieutaneous injections of 23, 50, and 
100 million produced slightlj less response 

No appreciable sjatemic reactions and only slight to moderate local reactions followed 
the intracutancous injections Subcutaneous mjcctioas in doses of 100, 200, and 300 million 
bacilli, even 250, 200, and 1,000 million, produced sonic local and constitutional reactions, 
but much less than is commonij found with the standard lubculnneous doses of 500, 1,000, 
and 1,000 million 

Oral administration of three different preparations of mi\ed tjphoid paratjphoid lae 
ernes without prebminarj bile treatment produced no significant rise in agglutinin titer when 
tested one month aftei ingestion 

These results suggest the greater vse of the latracHtaneous nicthod to obtain tmmuniza 

tion. 

TUBERCLE BAOILLI, Analysis Of Loewensteln's Investigations, Siegel, M Am J M Si 

190; 435, 1935 

Of 911 blood specimens from 422 tuberculous persons at this hospital, there were 0 H 4 
per cent) inacro«copit jiositivc cultures and 53 <33 per cent) microscopic positive cultures 
by the Locwenstein teihnic The macroscopic positne cultures were undoubted cultures of 
tubercle buiHi according to subculture and virulence tests The microscopic positny luhurcs 
were not dyfinitiU proved to be cultures of tubercle Incilli, since sul>cultun>M nnd animal 
inoculation gave negative results 
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The disparity between Loewenstein's results and those of other investigators still exists 
after five years of research. 

Loewenstein’s investigations may be criticized from two points of view: his definition 
of a positive blood culture and his conception of a control. 

BACTERIAL FLORA, Associated With Foreign Bodies in Trachea and Bronchi, Bucher, 
C. J. Am. J. M. Sc. 190: 409, 1935. 

Cultures seeded from pus bronchoscopically collected from tiie trachea and bronchi 
furnish more reliable data on the kind of microorganisms there, than those seeded from ex- 
pectorated material. 

The bacterial flora present in the air passages in which a foreign body is lodged does 
not materially change with the type of foreign body, its location or length of sojourn there, 
the age of the patient and degree of obstruction induced by it. 

Other things being equal, one pathogen seems as capable as another of producing severe 
grades of infection in an obstructed tracheobronchial tree. 

Quantitative differences in the numbers of colonies of different organisms on a plate 
of blood agar seeded from pus recovered from these lesions are a reliable guide in estimat- 
ing the part that a given organism plays in the resulting infection. 

The indications from a limited number of studies of the anaerobic bacteria from such 
lesions are that they are of minor importance. 

The bacterial invasion and infection of the tissues of the lower respiratory tract at 
the site of a foreign body seem to foUow the s-ame general principles as those encountered 
in obstructive lesions elsewhere in the body. The irritation produced by the obstructing body 
itself and the amount of hindrance to drainage, primarily, and, secondarily, other factors 
favoring or hindering microbio multiplication such as the age and hardihood of the tissues, 
pressure on them and the duration of the irritation, determine and limit the infection, 

SCARLET FEVER, Convalescent Senun in, Joyne, A. L., Levinson, S. O., and Thalhimer, 

W, J. A. M. A. 105: 783, 1935. 

Of 862 home contacts who gave no history of scarlet fever and were passively im- 
munized with convalescent scarlet fever serum, scarlet fever did not develop in 97.2 per cent. 

Of 83 Dick-positive hospital contacts immunized noth convalescent scarlet fever serum, 
scarlet fever did not develop in 95 per cent. 

In immunized contacts in whom scarlet fever developed, it was usually in a modified 
form, believed to have been produced by partial immunization and resultant sero-attenuation. 

Convalescent scarlet fever serum in adequate therapeutic doses administered early may 
abort the disease and usually causes recession of fever, diminution of toxemia and angina, 
and fading of the rash and appreciably shortens the period of illness. 

Convalescent scarlet fever serum, directly or indirectly, either prevented the develop- 
ment of complications or reduced the frequency of their occurrence. 

The influence of serum on late and complicated cases was less marked but frequently 
seemed beneficial. 

By reducing the severity of the disease and the incidence of complications, the mortality 
rate was definitely diminished. 

No unfavorable reactions, serum sickness, sensitization or anaphylactic shock were en- 
countered with the use of human convalescent scarlet fever serum. 

FLAGITE, Rodent, in California, Kellogg, W. H. J. A. M. A. 105: 857, 1935. 

At present there is a lighting up of enzootic plague, which had become a commonplace, 
into a rather alarming epizootic, wliich is the most extensive outbreak of squirrel plague since 
the peak of the epizootic in Contra Costa and Alameda Counties in the period between 1907 
and 1919. Other sharp outbreaks have doubtless occurred that burned themselves out with- 
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out the condition s being brought to attention in time to pro\o the nature of the epizootic The 
present outbreak, hoivever, Ins certain aspects that arc not entirely reassuring It is not 
without signiScance that after a considerable period of quiescence plague is found to be 
actively spreading among the ^nld rodent population of rural areas in ^\ldelJ separated dis 
tricts and in areas far from anj forraerlj knoivn focus of infection The prmalence of in 
fected squirrels near the borders or Oregon and of Veiada and on the other side of the moun 
tain range suggests that there is no natural limitation to the spread of plague through wild 
rodents to places far distant from its original entrj into this country in the Bay district of 
California Plague is ver\ eiidentlj a permanent problem on the Pacific Coast and the pros 
pect of its becoming a pioblem in other states appears at the present time to be good 
Especially to be feared so far as man is concerned is the pneumonic form of the disease, 
which, as has been indicated, maj be directly related to plague in animals of the squirrel and 
ground hog type 

MTELOMA Multiple, With Hyperproteinemia Swelgert, C T Am J M Sc 190 245, 
1935 

A case diagnosed clmicallj as multiple mjeloma uith hjperprotoinemia is reported 
and the cases in the literature reviewed 

Hyperproteinemia is dccidedlj uncommon and occurs, in its most striking form, in 
multiple myeloma 

In the majority of instances it has been attributable to hjpcrglobulinemia without 
demonstrable relationship to Bence Tones protean In three cases it was due to extraordinary 
amounts of Bence Jones protein m the scrum In the present case, both globulin and 
fibrinogen were increased m the blood plasma 

Hyperproteinemia may produce unusual and \anible clinical phenomena, notably 
difficulty in counting crj-throc; tes, (utohemagglutination, markedly accelerated sedimentation 
aelooity of the erythrocytes, abnormal coagulabilitj of tlic blood and spontanious prccipita 
tion. of protein in drawn blood In tlio presence of Bence Jones proteinemia, precipitation 
in the serum maj occur during mnctnation for tl c ^\asse^mQnn n iction 

The finding of hyperproteinemia or any of its manifestations should suggest multiple 
myeloma as a diagnostic possibility 

The clinical aspects of the blood and kidney changes in tho present case are emphasized 
and their diagnostic importance is indicated These include (a) a «e\ere, progressive, macro 
cytic anemia with eiidences of profound bone marrow disturbance and active regeneration, un 
associated with achlorhydria and refractory to Incr and iron therapy, and (b) an atypical 
nephropathy m which impairment of renal function without hyTiertension is a distinctive 
feature 

CEEEBROSPINAL FLUID During and Between Attacks of Migraine Headaches Von 
Storch T J C , and Merritt H H Am J M Sc 190 220, 1035 

In 15 cases of migraine, the cerebrospinal fluid pressure, measured during a migraine 
headache, was slightly elevated in one case (190 mm of water), slightly low m 3 casts 
(40, 50, and 80 mm of water) and aieraged 123 mm of water 

In 29 cases of migraine obser^cd during an a^anptomatic intcrial, tlie cerebrospinal 
fluid pressure was slightly eletated in 2 ta^es (1S5 and 190 mm of w iter), low normal in 3 
cases (90, 90 and 95 mm of water) and atcraged 139 mm of water 

In 43 determinations the total protein was normal m all fluids (ciclusne of those 
contaminated by blood) irrospccti\e of the presence of lieadaclic with the exception of 1 
case which showed a normal talue at a subsequent puncture 

In 10 instances, the amount of sugar present in the spinal fluid was within the normal 
range irrcspectnc of tho presence of headnchc 
In 7 fluids tho chloride content was normal 
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In all cases (44) the Eoss Jones and Pandy tests and colloidal gold reaction ncre normal 
cicept nhen the spinal fluid nas contaminated with hlood subsequent to hemorrhage at the 
point of puncture 

The cell count rvas normal (less than 6 cells per cmm ) in all but 3 cases nhich had 
G unci 11 cells per cmm, rcspectii elj' (bloody fluids excluded). 

In all of the fluids the Wassermann (or Kahn) test nas negatne 

The authors observed no significant abnormabty of, oi consistent deiiation from, 
the normal cerebrospinal fluid pressure m 44 cases of migraine The total protein content, 
cj-tologj and serology of the cerebrospinal fluid nere normal Any significant abnormalitj 
of the cerebrospinal fluid renders doubtful a diagnosis of migraine 

LTMPHOPATHIS VENEREUM, Its Relation to Rectal Stricture, Vander Veer, J. B, 
Cormia, E. E , and Ullery, J. C. Am J. M. Sc. 190: 128, 1935 

Of 47 cases of Ijmphopathia lenereum infection here reported, 26 presented inguinal 
adenopathj and 21 rectal stricture One case nas complicated bj esthiomene 

Ljmpliopathia venereum occurs nith much greater frequency in the colored race 
Reading the Prei test after the fourth day is recommended 

The possibilitj of a diminution or absence of the Frei reaction in long standing cases 
IS considered. 

All patients nitli inguinal adenopathj of obscure etiologj and those with rectal stric 
ture should be tested with Prei antigen 

Cases presenting perirectal abscesses, fistulae in ano, or obscure peliic infections should 
also be tested to eliminate the possibility of a ljmpliopathia venereum infection as an 
etiologic factor. 

Theie is no specific treatment for the disease. Various methods haie been considered 

TRICHINOSIS, Diagnosis of. With Special Reference to Skin and Precipitin Tests, Spink, 
W. W , and Augustine, D E. J A. M. A. 104: 1801, 1935. 

Thirtj file spoiadic cases of tiichinosis occuinng in and aiound Boston during tlie 
past three jears were analjzed. 

The most reliable diagnostic clinical aid in these cases was the presence of an eo 
sinophilia. 

The skin test usuallj becomes positiie about the seienteenth daj of the infection, and 
the precipitin test usuallj at the end of the fourth week These tests are of especial diag 
nostie aid in the earlj stages of the disease, when they are first negatne and later become 
positiie Mild, sporadic and chionic cases of tiichinosis weic often detected onlj by these 
tests 

Other laboiatorj procedures, such as seaiching for the parasite in the stools, blood 
.ind spinal fluid, are time consuming, and the lanae are onlj rarely found. 

WASSERMANN-FASTNESS of Spinal Fluid in Treated Neurosyphills, Goodman, M J, 
and Moore, J. E Arch. Int. Med 55: 827, 1935. 

A studj is presented of tlic incidence of clinical piogression or lelapse after pro 
longed treatment in 212 patients with neurosyphibs 

A compirison is made between two groups; 95 patients for whom the reaction of 
the spinal fluid remaiiiid peisi-tentlj positiie and 117 for whom the positiie reaction was 
reicised bj tieatment 

Considering the groups as a whole, clinical progiession occurred in 22 per cent of 
the Wassermann fast patients and in onlj 7 per cent of those with reversed reactions 

Limiting the studj to patients treated for two or more jears, subsequent progression 
occurred in 12 5 per cent of tlie 5Yassermann fast group and in 4 8 per cent of the group 
with re\ ersed re vctions 

Progression or relapse is niuie common in patients with parenchjmatous neuiosjphihs 
(tabes and dementia paraljtica) than in those with nonparenchjmatous tjpes of ncuraxis 
involvement. 
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Eren jn a patient uith apparently nonparencliyniatous neurosjphih<!, the subsequent 
relapse, if one occurs, is likely to be dementia paralytica m type 

Of 31 patients in this senes treated at some time with induced fever therapy (chiefly 
malaria), subsequent progression or relapse occurred in only 2 

Wule there is n more definite relationslup between the clinical outcome and the reaction 
of the spinal fluid in neurosyphilis than between the reiersal or the fastness of the ^^asscr 
mann reaction of the blood m various forms of late syphilis not iniolvmg the nenous system, 
a persistently positive reaction of the spinal fluid does not indicate the incMt ibilit\ of sub 
sequent progresson or of relapse, nor can the rate or completeness of reversal of the reaction 
be used as the sole guide to the optimum duration of treatment in cases of neurosypiubs 

GLYCOSXnilA, Factors Affecting the Appearance and Duration of, Robinson C S 
Denvaux, E C , and Hewell, B Am J "M g.c 189 795, 1935 

A study of tho relationsliipa between lupcrghce iii i and glycosiini iftor the lnt^-l^enous 
inyection of glucose indicates tint the evcretion of sugar in be cvplained on the ba&is 
of the Suggested participation of phosphorylation in the resorption of glucose from the 
glomerular filtrate 

TTJBERCULOSIS Pathological Significance of the Leukocyte Reaction In Leukocytic 
Index With a Calculator to Facilitate Computation, Crawford, A M Am Rei 
Tuberc 31 Gil, 1935 

A calculator Ins been de\ise<l for quickly and acturtteh doterminmg tlie itio \ due 
and for supplying the equnalent values for an abnormal elevnfion of monocytes and for ab 
normal total coll counts This calculator is shown below 

From these values the leucocvtic index is readih olitaincd for an\ gnen leucocytic 
picture 

The leacecit 2 C inder h\ 

N9fc 

a The ratio n due 

b TIic laluo of abnormal nionocytt ptreent igcs 

p The \aluc of abnormal total coll counts 

Interpretation of the index is gnen in terms of a faionble or unfit orable 11710 of 
pathologic actiMty as follows 


L 


ideal sljglitJi slighth 

increasiiiglt fat orable unfat orablo 

favorable 


! 

^20 — 

un 

fat or ible 


ST— > 

increasingh 

vert 

unfnt orablo 


Tlie leucocytic index is suggested as a short cut to correct interpretation of the leuco 
cytic reaction m terms of fatorible or unfatorable pathologic nctitity as etaluated by Medlar 
It IS only a conventional sliort band symbol intended to represint the tariation of tlie sig 
nificant components of the leucocytic picture The degree of pathologic activdt hating been 
determined bt the index it is urged that the components of leucocvtic formulas be studied m 
order to get a complete understanding of the phase of the tulierculous process with which 
we are dealing Medlar's conception of tho significance of the role of each of the cell 
types in the pathogenesis of the disease mn\ thus be readily and nccurntelt apflied nnd Ins 
conception of the pathologic status of the tuberculous process determined 
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EDITORIALS 


Thoughts on the Education of the Public 

TV WITHOUT doubt the greatest obstacle to advance in the fight against 
V V disease — ^to use a haclaieyed figure and a frayed and stereotyped phrase 
— is public ignorance combined with credulity. Were it not for these the 
path of the quacks, the peddler of patent pills and lotions and, it must be 
said, the careless and haphazard physician, would be hard indeed. 

So obvious has this been that for io! these many years physicians as 
represented by national, state, and local organizations have striven valiantly 
to educate the public through the dissemination of information concerning 
disease, its recognition, its management, and its control. 

The methods used have been varied and, with the advent of the radio, 
broadcasts along the lines of health-programs have come into being with in- 
creasing frequency. 

Despite the time, effort, and money expended the results, however, would 
seem in some degree disappointing, and it is of some interest to speculate 
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upon llic probable oi, at all events, theoietical icasons this shotild be so 
Is it because the public does not -wish to be educated^ Hardly, foi popu- 
lai texts on health and allied subjects seem to be enjoMng a inaiked approval 
Is it because the methods used aic faiiltj or their application is inappio 
priate or requiring a diffeieiit handling or a different touch? The piobleni 
presents manj difficulties, chiefly, perhaps, because it is extremely difficult 
to ascertain uitli any degree of approximate exactitude the proportion of 
the population vrho read popular articles on health oi listen to “health broad 
casts” and the degiee to which they aie influenced by eithei oi both 

It seems fan to uonder if, perhaps, tlie earnest seeker after such infoi* 
mation in the columns of his fa^Ollte newspapei may not cxpeiicnee some 
slight confusion of ideas if he happens to note or be awaie of the fact that 
the same fount of medical knowledge nluch poius forth information in a 
happy and popular vein, may also, if the da'v and hour be appropriately 
chosen, be heaid spouting in c\en a happier vein (foi the uords of the radio 
are golden uords, indeed) on the merits of some patent lemedj’ at so much 
per spout 

But perhaps the broadcast comes with the accolade of some medical 
organization of standing and lepute — wJiat then? Simply that, perhaps from 
some private and commercial station or m the pages of varied publications 
come such ominous descriptions of the “medical trust^^ that e\en then the 
program must penetiate a murky mist of distrust and disbelief before it can 
begin to educate or iiifoim 

It is not at all unlikely that the first reaction excited in the mind of the 
listener might be to the effect Wlio is this fellow, anjxvay? K’e\er heard of 
him’ I wonder what my own doctor would say about that? 

The aiisner to that possibility would logicallj seem to be the County 
i^Fedical Society bioadcast nheie the loicc is familiar, tlie lepiitation known 
If ue are to be candid, howe\ci, it must be admitted that manj such pro 
grams fail lamentably of the purpose for leasons not aluays cleai or obMous 
Sometimes because the subjects chosen are tiite and stereotyped, sometimes 
because the mannci in uhich thej are presented smacks of tlie textbook and 
IS devoid of populai appeal, and sometimes because the speakeis are chosen, 
not for their aptitude for the purpose, but with the idea of guing as many 
members of the Society as possible their little moment of pseudo importance 
and acclaim 

It IS the belief of the present deponent, who is, indeed, rather flimly 
commeed of the \alidity of the contention, that tlie disproportion between 
the efforts expended and the lesiilts e\ident in this matter of the odncation 
of the public aie %erj laigelj^ based upon the trutli cxpiessed m tlie old, 
old adage which couceiiis the hoisc led to the trough 

Without doubt there is a public tliiist for mforraatiou in matters medi* 
cal Equally without doubt, tlieie is a time and place when that desire is 
acute, when such information is not listened to simplj as an unavoidable 
interim happilj brief — between orchestras, but nhen the entire attention of 
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the listenei' is focused on the problem, Avhen, indeed, he goes out of his way 
in search of such infoi'mation. 

It may eonceivablj' be somewhat difficult to interest an athlete in the 
mysteries of what is iiopularly known as “rheumatism.” But this same sub- 
ject is a matter of intense interest to the patient with joint-pains, just as food 
and its properties are of great interest to the woman eager to keep her girlish 
figure (overlooking the fact that she has become an older, if not wiser, 
matron), and of no interest (though it should be) to the individual who gets 
along nicely on three hearty meals a day, not to mention a nibble or two 
between and a little snack before going to bed. 

Every patient ivants to know, among other things, what is ’the matter 
with him, how he got that way, and -why it makes him feel the way he does. 

He maj^ never put such questions ai'tieulately but the desire to know is 
there. And, if he is fortunate enough to encounter in his physician one who 
is able and willing to tell him — he •will listen and tiy his darnedest to absorb 
the information he receives. And if, in this way, he learns only one thing 
at a time, at least he learns that and thus maj' become a center for its fuWher 
dissemination. 

And his physician knows, too, that someone is actually listening to what 
he has to say, not languidly, not inattentively, not perforce, but eagerly and 
avidly. 

And it is the further belief of this deponent that the information given in 
the doctor’s office to those ivho are anxious to acquire it will in the long run 
do more for the education of the public in matters medical than the set pro- 
grams all the audience of which are certainlj* not equally intere.sted in 
hearing them. 

And so, having stated his belief that the best and most appropriate place 
for the education of the public is the doctor’s office, and in so proclaiming 
having suggested that the physician ask himself if he is fulfilling to its great- 
est degree ivhat may well be regarded as an important function reacting to 
the benefit of physician and patient alike; and, if not — why not? — ^fui’ther 
this deponent sayeth not. 

—E. A. IL 


Automatic Euthanasia 

I T HAS been many years since Ti'illiam Osier suggested humorously that it 
might be well to terminate life at a time when it is no longer useful and 
becomes a burden to the aging individual. This was meat for the press of 
the time, and was therefore widely publicized. Cartoons lampooned and 
ladies’ clubs debated. Theologians objected, moralists argued, and biologists 
produced statistics. 

The furor died down, the impi’aetieabilitj- of such a procedure being 
generally agreed upon, and “euthanasia” persisted as a household word, its 
meaning well understood. 
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But ha\e we done with euthanasia? The aibitranlj controlled arrange- 
ment implied in the name is, of course, not to be considered But is Nature 
heiself slo-v^ly and quietlj ariangmg things m accoi dance luth the sugges- 
tion made by Su "William? 

0 %eipopul€ation scarce!}’ seems a pressing problem at the piesent Theie 
is so much of tlie i\oild still uninhabited, and at the same time habitable 
But o\eipopulation is not a uoild problem It is usuallj one of a comnnuiit%, 
a counti}, 01 a geogiaphic aiea or unit War, famine, disease, and pestilence 
haAc pre\ented satuiation in the past 

What IS the piesent situation? We are faced with an economic problem 
in A\hich those uho ha\e passed a certain age find it difficult to procuie foi 
themsehes an adequate leniuneiation for services rendeied This is in 
essence a joiing inan^s woild The ^ast majoiitj of aged mdiMdiials haie 
failed to proMde foi then latei jeais They become buidens, if not to them- 
selves, then to then childieii oi the community Even the efficient peison 
past middle life finds it difficult to hold his position, much more so, to pro- 
cure one 

The viitei not long ago saw a laboier in his middle foities ivlio siu 
pnsmgly, dyed his haii Upon questioning he explained that he iias pie 
maturely giay, and that as loug as his haii was giaj he had found it 
practicallj impossible to piocuic a job 

’ For the indnidual the ideal airangenient on this eaith \\ ould be a piopci 
piOMsion foi comfortable old age, free from worrv, foi e^el^bod\ Possi 
bly the old age pensions recently inaugurated i\ill help to this end, but at 
best tbcy cmi pioxiAe \itt\e moie tban an escape iioin panpeiism oi 
ency Indnidualistically we cannot but hope foi a comfoi table old age with 
lensonable fieedom fiom caie Biologically, houe\cr, theie appeal to be 
definite trends yhieh piomise to defeat the accomplishment of this objects c 
The decline in infant mortalitv has increased the n\erage duiation of 
life It has nicieased the population inaii\ fold According to estimates, if 
theie weie no vnis oi epidemics, the piesent late of increase would lesult 
in complete satuiation of the woild within one hundied jears At that time 
every tillable acie would be needed to pioMdc sustenance, assuming there 
occur no new disco\eiies m chemistij to proMde sjnthetic foods oi otlicrwise 
simplify the pioblcms of nutiitioii 

Assuming that such an csentualitj is not desirable, what steps arc hheh 
to ciicuin\ent it? Biith contiol and the elimination of the unfit, prcfc^abI^ 
through steiilizatioii and eugenic measures, appear ideal Since, howesei, 
thej inteifeie either with peisonal privilege oi the ambitions of nations thej 
will be slow indeed in gaming geneial acceptance and populaut\ 

Wai and disease, especialh epidemic disease, lemam as the most eftec 
tne mcasuies of combating the population increase winch has lesulted fioni 
the sasing bj science of infant and child life We might add the automobile 
There luaj he auothei factor, of tantnmoimt impnitaiice We speah with 
regret of the good old dn>s m which life was no sucli Iiiistle liurr', and 
confusion as it now is We recall when competition was not so Keen — when 
theie was still tune ioi tlie amenities — when life, though less speed}, was 
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enjoyed more in tlie living of it. Today’s life of competition is one of stress 
and strain, drive and fatigue, and, all too often an early demise. Competitive 
effort and modern ivays of living make it so. There is no escape, if one 
vronld achieve Tvhat is knoAvn as success. 

Longevity of the individual has not been increased. Indeed there is evi- 
dence of an increased incidence of the degenerative diseases of middle life 
and the advancing years. If the strain of the modern day continues, there 
appears every probability that among those who reach maturity, the average 
life expectancy will be distinctly shorter than it has been. Men will continue 
to burn themselves out — ^to “kill themselves with overwork.” And nothing 
that science can do will prevent it as long as civilization continues at its pace. 
An entire revamping of the manner of living of the whole world would he 
necessary. But with continued population increase, with every increasing 
competition, this is almost an impossibility. 

Our great-grandfathers, pioneers and the like, died chiefls'' from the 
action of extrinsic factors — factors external to the body itself. Such were 
bullets, animals, bacteria, poisons, extreme heat or cold, starvation, injury 
and the' like. Today, while these lethal factors continue active, we must add 
important contributory causes, intrinsic in origin. Other things being equal, 
the low speed engine will outlast the high speed machine. 

All of which is little more than saying that modern life is a man-killing 
process. • 

Can we take exception to this? Is it really objectionable? To the indi- 
vidual, yes, very much so. Bach and every one of us is imbued with the desire 
to live on and on. Biologically, there might be room for argument. 

At what stage is man’s function on earth completed? "Warthin recog- 
nized three phases : (a) preparation for independent existence, which covers 
the period from birth through adolescence; (b) a period of twenty or more 
years during which the chief biologic function is the reproduction of the 
species ; and (c) a period in which man protects his progeny until the latter 
is ready for independent existence. After the third phase the cycle is com- 
pleted and man’s function is terminated. There is no longer need for con- 
tinued existence of the individual. One might argue that mental activity 
continues to grow or improve even after general physical involution has be- 
gun. This is probably true, and represents the only important reason for 
continued existence of the individual (a minority of individuals) after the 
biologic need for his living has ceased. 

But this is of little interest to Nature. 

"We are faced, therefore, with a situation in which we must recognize that 
Nature may be quietly but inexorably exercising that function which Osier 
once suggested as possibly desirable. As individuals we cannot like it, but 
in the abstract we must admit that it is a logical counteractant to man’s folly 
in persisting, with little reason, in his efforts to overpopulate the earth. 

--IF. T. r. 
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THE REACTION OP NORMOBLASTIC BONE MARROW TO 
LIVER EXTRACT* 


Olutr P Jo^ES, PhD, Minnevpolis, Mi>n 


R ecently there fjppoaied an aiticle bj Jacobson’ rtescnbing the letieulo 
cjte response of noiinal guinea pigs fo the oial and parenteral adrainis 
tratioii of Inei extracts His expeimicnts ^eie peifoimcd in an attempt to 
find a suitable method for assa3ing the potencies of the 'vauous therapeutic 
substances used in tlie tieatment of maciocjtic Jopeichioniic anemias The 
norlx IS siniilai to that of Vaughan, Mullei, and Zetzer and Vaughan Jlullei 
and Minot® Mith pigeons It is maintained that tlie pigeon and the giuuca pig 
respond to vaiious Iner extiacts because the\ noimdllj possess a luegalo 
blastic bone niairow comparable to that found in tlic human being nitli pei 
melons anemia duiiiig i elapse, and that it is abnoimal foi the pigeon to pos 
sess a noimoblastie bone nuuron * * ® It is chimed fuitliei tliat tlie failuie 
of a reticulocjte lesponse in rats to substances efftetne m tieating pernicious 
anemia is due to tlie absence of a megaloblastic bone man on ’ In a leccut 
monograph Singer* Ins shown conclusi%eh tint not onh docs the normal rat 
respond to injections of liver extract but also to injections of uiiconcentrated 
human gnstnc juice Since rats will not elicit a icliculocjte response to gas 
tiic juice fiom pernicious anemia patients, Singei maintains that this method 
can be used as a biologic test Jor peimcioiis aiitmn Rcccnll^ Wills and 
otlieis haie disciodited tlie aboie conclusion icgaiding the reficidoijte 
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enjoj^ed more iii the living of it. Today's life of eompetition is one of stres.s 
and strain, drive and fatigue, and, all too often an early demise. Competitive 
effort and modern ways of living make it so. There is no escape, if one 
would achieve what is loiown as success. 

Longevity of the individual has not been increased. Indeed there is evi- 
dence of an increased incidence of the degenerative diseases of middle life 
and the advancing years. If the strain of the modern day continues, there 
appears every probability that among those who reach maturity, the average 
life expectancy will be distinctly shorter than it has been. Men will continue 
to burn themselves out — to “kill themselves with overwork.” And nothing 
that science can do will prevent it as long as civilization continues at its pace. 
An entire revamping of the manner of living of the whole world would be 
necessary. But with continued population increase, with every increasing 
competition, this is almost an impossibility. 

Our great-grandfathers, pioneers and the like, died chiefly from tlie 
action of extrinsic factors — factors external to the body itself. Such were 
bullets, animals, bacteria, poisons, extreme heat or cold, starvation, injury 
and the' like. Today, while these lethal factors continue active, we must add 
important contributorj” causes, intrinsic in origin. Other things being equal, 
the low speed engine will outlast the high speed machine. 

All of v'hich is little more than saying that modern life is a man-killing 
process. • 

Can we take exception to this? Is it really objectionable? To the indi- 
vidual, yes, very much so. Each and every one of us is imbued with the desire 
to live on and on. Biologically, there might be room for argument. 

At what stage is man's function on earth completed? Warthin recog- 
nized three phases: (a) preparation for independent existence, which covers 
the period from birth through adolescence; (b) a period of twenty or more 
years during which the chief biologic function is the reproduction of the 
species; and (c) a period in which man protects his progeny until the latter 
is ready for independent existence. After the third phase the cycle is com- 
pleted and man’s function is terminated. There is no longer need for con- 
tinued existence of the individual. One might argue that mental activity 
continues to grow or improve even after general physical involution has be- 
gun. This is probably true, and represents the only important reason for 
continued existence of the individual (a minority of individuals) after the 
biologic need for his living has ceased. 

But this is of little interest to Nature. 

We are faced, therefore, with a situation in which we must recognize that 
Nature may be quietly but inexorably exercising that function which Osier 
once suggested as possibly desirable. As individuals we cannot like it, but 
in the abstract we must admit that it is a logical counteractant to man's folb' 
in persisting, with little reason, in his efforts to overpopulate the earth. 

— w. T. r. 
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suitable in anj respect, he can propose a neu, better teim, but he should not 
create confusion bj the false use of the oiigmal name ” 

Some of the confusion concerning the megaloblast iioimoblast piobleni 
IS due to the \auous technics used Fiom our onii e\peucnco it is 

felt that the methods used bj Doan and Zeifas**" and Isaacs,*^ which depend 
on the emulsification of the marron, aic ade([uatc for use in an attempt to 
make a differential count of marrow cells Howe\er, we do not behe\c that 
they bring out the finer cytologic detail of the nucleus ns well as the drj 
^*abklatseh'^ or imprint preparations stained with Jlaj Gninuald Giemsa 
The use of sections onij (Turnbuir*) has tlic disadvantage of not demonstiat 
ing the delicate nuclear structures m the \erj vouug cells, as pointed out b\ 
Downey The inadequac3 of supra\ital staining as used bj Doan, Cunning 
ham and Sabm*® and Doan"^’ in studying the finer morpliologic details is dis 
cussed bj Hall We find that the imprint or “abkiatsch'' method used b^ 
Pappenhcim, Peirata, Naegeli, and Howwey is the best suited for studMng 
the cellular relationships of bone marrow components 

Our experiments shon there is a significant reticulocite response bj the 
guinea pig to parenteial Iner extract as described b} Jacobson ' but that this 
response cannot be attributed to a megaloblastic bone marrou of the guinea 
pig, since we ha^e shonn that this marrow is normoblastic rather than mega 
loblastic In human beings those possessing a pathologic bone marrou, of the 
tvpe found m pernicious anemia, respond to Iner extract, while, on the other 
hand, in guinea pigs the normoblastic (proerjthroblastic) bone marrow re 
sponds The response to the same antipemicious anemia principle in different 
species of animals not having a megaloblastic marrow emphasizes the fact 
that generalizations concerning the retieulocjte response to Inei e\tract in 
pernicious anemia cannot be carried over to the other mammals uithout ob 
taming substantial morphologic CMdence for the similarity of the correspond 
ing hematopoietic tissue Since it cannot be shown that the test animals 
possess a megaloblastic bone mairow identical uitli that of pernicious anemia 
patients, we must conclude that the response is not due to a similarity of the 
bone marrows, but lather to an inexplicaole species difference morphologicallj 
unexplained at present 

We find no morphologic evidence for a megaloblastic bone marrou in the 
guinea pig The earliest forms of the red cell senes in this animal are identi- 
cal uith those found in the normal human adult In spite of the fact that the 
reticulocyte response in the normal guinea pig to oral or parenteral adminis 
tration of Iner extract is conditioned b> a totallj different type of bone mar 
row than m human beings with pernicious anemia, this method of assa> of 
the therapeutic potencies of \anous substances may still pro\e to be of great 
practical value 
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ADDENDA 

Just recently Jacobson has published an article which reiterates his specula- 
tions concerning the cause for the reticulocyte response in guinea pigs to sub- 
stances effective in treating pernicious anemia (J. Clin. Investigation If; 664, 
1935 ) . He maintains that ‘ ‘ The large number of megaloblasts, in proportion to 
the nnmbcr of normoblasts, simulates the classical picture of the hone marrow 
findings in pernicious anemia.” In other words, the guinea pig normally pos- 
sesses a bone maiTow which is encountered only under pathologic conditions in 
the human being. 

In order to illustrate the differences between these two bone marrows and 
to show that they are not identical nor simulate one another, reference should he 
made to Figs. 1 and 2. The center cell in Fig. 1 is a promegaloblast, while the 
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two adjacent cells arc basopliilic niejraloblasts. These cells are in no way related 
to the definitive red blood cell series nor arc they found in normal marrow, 
whether it he guinea pig or human being.’^ The field iu Pig. 2 represents two cells 
belonging to the first developmental stage of the red blood cell scries found in 
normal guinea ])ig bone marrow. These eclls are pronormoblnsts (procrythro* 



FJir. 1 —The center cell is a promcgaloWast, while fhe two aJjacent cells are basophilic 
megaloblasts. This is Jry imprint preparation of blopsicJ pernjclous oneinia bone marrow 
durlner relapse. May*QrOnwaI<l-Gicmsa stain. Magnification XlSOO. 



Fig. 2. — The cells In the center of the fleW are pronormoblasts (proerythroblasts) from a 
dry imprint preparation of normal guinea pig bone inatrow. Kucicoll arc present in both cells. 
Stain and magnification are the same as In Fig. 1. 

blasts) and have been misinterprcted as “mcgalohhists” hy.many autliors. Note 
the difference in arrangement of chromatin a.s well as the nuoleoplasma ratio (in 
the megaloblasts and normoblasts). The cells found in Fig. 2 arc identical to 
the first developmental stage of the red blood cell scries encountered in normal 
human bone marrow. 


STUDIES OF PLASMA PROTEINS AND CHOLESTEROL* 


Ik Normal White and Colored Individuals, and in Negroes with 

Arteriosclerosis 


Jerome E. Andes, Ph.D., R. H. Kampmeier, M.D., and C. C. Adams, 

New Orleans, La. 


INTRODUCTION 

W HEN the medical experience of one of us began to include more clinical 
examinations of negroes some two or more years ago, it was apparent that 
arteriosclerosis was encountered both more frequently and at a much earlier age 
than in white patients. A stud3% reeentlj' completed, was made of the incidence 
of this finding in patients under the age of forty who presented no evidence of 
hypertension nor nephritis. Naturally, the question of etiology of vascular 
changes in young negroes arose. Since inadequacj’' of nutrition seemed possible 
in the face of the circumscribed diet of so many negroes, we began a study of 
the cholesterol and proteins of the blood plasma. 

Fortunately, two of us had already made a study of these plasma components 
in a group of thirtj'-five healthy medical students. This group offered a satis- 
factory control for the studies on thirty-one negroes, one-half of whom presented 
arteriosclerosis, while the other half were apparently well-nourished young ne- 
groes complaining of minor disturbances. 

experimental 

All determinations were made on oxalated plasma, using the minimum 
amount of dry potassium oxalate necessary to prevent clotting. All analyses 
were started within a few hours after the blood samples were taken ; in a few 
instances, duplicate determinations were carried out. If there seemed to he any 
reason for the determination being inaccurate, it was either discarded or re- 
peated. 

The plasma proteins were detemined after the method of Wu^ as modified 
by Andersch and Gibson.^ This modification seemed to he very satisfactory m 
our hands, and ivhere duplicate determinations were made, the agreement was 
all that could he desired. The plasma cholesterol was determined by the method 
of Myers and "Wardell® as modified by Andes.'* In most cases whole blood cho- 
lesterol was also estimated as a check. In Table I are given the results of plasma 
proteins and cholesterol in thirtj^-five healthy white persons. All but two were 
either medical students or technicians, between the ages of eighteen and twenty- 
nine years. Twenty-six were males. Two white females, aged forty-one and 

♦From the Departments of Biochemistry and Medicine, Louisiana State Univ'ersity Jledicsl 
Center. 
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fiftj jeais, iieie jncluJed )n fliii group PraetiealJj a!! of tins group had been 
C'camined phjsicallj bj members of the Department of Medicine at the beginning 
of the school 3 ear Urine e\aminatjon and blood pressure dctermimtioiis in all 
ivere negatiie The results of this stiidj are summanaed at the end of Table I 
The results of plasma protein and cholesterol determination in sixteen negro 
males shmving arteriosclerosis are presented in Table II All of the patients were 
ambulant and attended the Medical Out Patient Department of Charit3 Hos 
pital Vascular disease was 3udged on the degree of sclerosis, incompressibiliti 
and tortuositi of the radial and brachial arteries and in some, of the dorsalis 
pedis arter3 Visible pulsation of the radial arteries appeared rather frequenth 
The ages of the group ranged as follows one xvas sixteen jears of age, elexen fell 
between the ages of tnenti to thirti rears, and four -were between the thirtieth 
and fortieth sears 

Table I 

Blood Gholesterol and Plasmi Pboteixs or Noeuil Individdals 



•\aliic is for total •’cruin protein* 


•Calculated nsaumlne the tlbrlnogcn to be 0 30 pm 


•Thli fl^re Is excluded In the final a\eruse 
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obseiTcd in the average values in both groups). The fibrinogen and serum 
globulin values are definitely increased, while the albumin is lowered. This pro- 
duces a fairly marked reduction in the A/6 (albumin/globulin) ratio. In fact, 
the ratios are similar to those found in mild nephritic and nutritional edema 
(see Table IV), though no history nor evidence of edema was present. Further- 
more no marked difference is present between the group of normal negroes and 
those with arteriosclerosis. The total proteins and fibrinogen values are almost 
identical, Avhile the A/6 ratio is slightly lower in the arteriosclerosis group. 

Explanation of the findings in the negroes is at this time impossible. Pa- 
tients were selected who were apparentlj' well nourished. It is evident to every- 
one that the diet of the average Southeim negro is not as well balanced as the 
accepted dietary demand. At first an attempt was made to gain information 
about the diet from each patient. This was soon abandoned, however, because of 
the low mental state and lack of cooperation of so many of the patients. There- 
fore, an idea of the average diet of the negro was obtained by questioning the 
more cooperative patients, from the information given by a rural storekeeper, 
and from Dr. P. B. Cameron, who conducts the Diabetic Clinic at Charity Hos- 
pital. These sources all agree on the constituents of the negro diet. Fresh meat 
is available only once or twice a week, at the most, and then only in small 
quantities. Eggs are used to some extent; also milk, though the latter, in the 
urban districts, may be of poor quality. Carbohydrate is liigh in the diet, in 
the form of grits, eornbread, white bread, rice, and red and navy beans. The 
leafy vegetables are represented mainly by eollard, mustard or turnip greens. 
Caloric intake and the distribution of the above constituents of the diet no doubt 
vary in the individual cases on the basis of economic considerations. 

COMMENT 

The results of our studies are of especial interest since they may indicate a 
nutritional lack before it is manifest clinically, a “nutritional pre-edema state.” 
We feel that these findings should be called to the attention of students inter- 
ested in serum protein studies. Our results show that nutritional deficiency may 
make itself manifest by a change in the serum proteins, although not of such 
degree as to lower the serum osmotic pressure sufficiently to produce edema. 

In order to compare our findings with those found in nutritional edema, we 
have arranged our average figures together with those of several other investiga- 
tors (Table IV). 

It is apparent that the total protein concentration in our negro groups is 
higher than in the normal, as a result of the increase in the globulin fraction. 
Since the decrease in the albumin is not veiy marked, the globulin increase has 
maintained the osmotic pressure high enough so that edema cannot occur. In 
fact, if the fibrinogen is added to the calculations of osmotic pressure, the pres- 
sures of the normal w-hite and the negro groups are almost identical (40.7 and 
39.1 cm. of water, respectively). It ivould seem, therefore, that in our patients 
the fall in albumin has started as a result of certain dietar}’^ deficiencies, but 
that a eompensatoiy globulin increase has occurred which keeps the osmotic 
pressure approximately normal. 
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This IS in contrast nith most of the other values reported in malnutrition 
(as shown in Table IV), although all cases vvuth edema show some lowering in the 
A/G ratio, as a result of a slower fall m the globulin fraction It would seem 
that our cases fall m the region between the normal and those persons with 
frank protein shortage 

In explaining nutritional edema, others have discussed the mattei of total 
nitrogen intake We should like to view the question from a slightlj different 
angle 

Tablb IV 


Average Serum Protein Values 





SERUM PROTEINS | 


OSMOTIC 

T\PE OP CASE 

AUTnORS 

NO OP 
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TOTAL 
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1 
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Normal ^hite inGnid 
uals ; 

Andes, Kampmei 
er, and Adams 

35 

7 74 

4 94 1 

2 85 

173 ; 

39 1 

Normal negroes 

Andes, Kampmei : 
er, and Ad ims 

15 

7 85 i 

4 34 

3 52 

1 23 

36 9 

Negroes >Mtli arterio 
sclerosis 

Andes, Kampmei 
er, ami Adams ! 

10 

7 79 

4 25 1 

3 54 

120 1 

36 2 

Nutrition'll edema 

Youmans and as 
sociatoso 

31 

6 95 

3 98 

2 89 

13S 

312 

Malnutrition without 
edema 

Bruckmin and 
Petcrsio 

41 

617 

3 $2 

243 

157 

271 

1 

Malnutrition ^itU 
edema 

Bruckman and 
Petersio 

18 

5 75 

3 10 

2 04 

1 120 

23 0 

Malnutrition without 
edema | 

Bruckman, D'Es 
opo and Petersn 

42t 

6 20 

3 80 

1 241 


1 27 4 

Malnutrition witli 
edema I 

Bruckman, D’Es 
opo and Pctcrsn 

181 

5 50 

^ 3 10 

! 

2 09 

1 

' 117 

1 

22 0 

1 


•Wliere O = serum globulin 

^Calculated according to tho formula of loumans and Miller” 

tA larger number of cases w^re analyzed for the total proteins 


Since bread and beans make up such a large pioportion of the diet of the 
negro, the total quantitj of protein consumed is prohahlv adequate in all cases 
However, the biologic value of these proteins is not verj high [52 per cent for 
white bread and 38 per cent for beans'’] Also a consideration of the ammo 
acid content of the proteins of white bread and brown beans reveals the fact 
that white bread proteins are deficient in cjstinc and Ijsinc, and bean proteins 
are deficient in ejstme In view of the fact that serum globulin contains onlv 
about one half as much ejstine and two thirds as much Ijsine as does albumin,'* 
It seems plausible to believe that the bodj can more easilj sjnthesizc globulin 
than albumin, when the food source is deficient in these two amino acids This 
would explain whj the plasma globulin is increased, even though the albumin 
has decreased 

Since the osmotic pressuie of globulin is much lower than albumin, anj 
osmotic deficienev due to lack of albumin is made up onlj bj an increase in 
globulin sev eral times the magnitude of the albumin deficit Tins w ould account 
for the high total proteins 

In addition, tlic diet is iiiiqucstionabl.v low in vitamins A, C, and D, and 
the absence of these accesson food factors maj be a factor m the genesis of the 
abnormal protein concentration 
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The small differences between tlic plasma protein figures in normal negroes 
and those with arteriosclerosis are not great enough to be very significant, ab 
though a difference exists. Furthermore, anj' relation between plasma proteins 
and arteriosclerosis cannot be regarded as cstablislied, although the figures 
presented do not in any sense rule out such a possibility. 

SUMMARY 

1. Values for the plasma protein constituents and plasma cholesterol are 
given for 35 normal white persons, 16 young negroes with arteriosclerosis and 
16 young negroes without evidence of vascular disease. 

2. Both tlie arteriosclerosis and normal negro groups showed findings for 
the above constituents so similar as to be considered as a single group, the 
arteriosclerosis group showing the greater deviation from the normal. 

3. The principal changes in the negro patients were (a) slightly increased 
total proteins; (b) definitely increased fibrinogen and serum globulin; and (c) 
lowered albumin concentration. 

4. The A/G ratio was therefore markedly decreased, being similar to, 
though not as marked as, that commonly observed in nephritic or nutritional 
edema. However, nephritis and nutritional edema were not present in our ma- 
terial. 

5. The results of this study suggest a “nutritional pre-edema” stage. 

6. The abnormal protein findings arc explained on the basis of a qualitative 
protein deficiency, altliough tlic ex]ilanation is merely a hypothesis on our part. 

7. Cholesterol values ivcre essentially the same in all three groups, no 
significant alteration being found in the group with arteriosclerosis. 
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THC KDLATION OF THE THYROID GEAND TO HEJIATOPOIESIS’ 


I Experimental Tot\l Thyroidectojii in the Rabbit 


John C Sharpe, jMD, A^D J De\\'e\ Bisg\rd, IMD, Omvhv, Neb 


W E BECAIIE interested m the relationship of the thjioid gland to hema- 
topoiesis foi tlie following reasons (1) The close clinical simitaiity be 
tween chronic IjTnphatic leiicemia and tlie cvophthalmic tj^ic of hjpcitlnioidism 
(2) The expeiimental A\orIv of Gottlieb' who shoned that the number of Ijmpho- 
cjtes in the blood of the thjioid Aem was 30 per cent higlici than that m the 
blood of the th-Moid aiterj or the systemic capillaij sjstom (3) The ropoit of a 
case of hmphatic leiiceraia in which a total ablation of the thj loid gland nas jici 
foimed AMth startling disnppeaiance of the signs of the disease (4) The develop 
ment of anemia in spontaneous and postoperative mjvedoma 

Tliyioid Gl<tnd and Lcuccinta — CliniCiallj , clnonic Ivmphatic Iciicemia and 
hypeithjroidism aic ver} much alike Symptoms winch aie chniactonstic of 
both diseases include fatigue, loss of weight, tachjcnidia, pei’spiiatioii, and 
toleiance to cold, thej are, of coiusc, moic piommcnt in hvporthjnoidism As 
in exophthalmic goitci, leuccmic patients may also picscnt such symptoms ns an 
increased appetite, flushing of the skin, diarrhea, menstrual disturbances, nci\- 
ousness, irntabilitj , and insomnia Bilateral exophthalmos has even been rc 
poited by Fnedgood^ in five of Ins ten cases of IjTnphatic Icnccmia Jlinot and 
jMeans® had prcviouslj called attention to the presence of unilateral exophtlialmos 
in leucemia, and in addition, to a fine tiemor of the hands which thev attribute 
to the associated anemia Gcncraii/cd Ivunphadcnopatliv’ and splenomcgal} , so 
characteristic of Ijmphatic leucemia, arc present, but to a lessei dcgice, in 30 
per cent of the cases of h>Ticrthyioidism * ' Tlie etiology of the cniaigemcnt of 
the Ijmpli nodes and spleen is not known, but it is probablj a part of the gen- 
eriilizcd Ijmphoid hjperplasia which also gives use to the chaiacteristic and well- 
known pathologic pictme of Ijraphoid hjpcrplasia seen m the thjioid gland of 
exophthalmic goiter Further evidence of this Ijunphoid activity is icflcetcd in 
the studj of the blood The Kochcr* blood picture, viz, leucopenia and relative 
IjTnphoej tosis, is still accepted bj most clinicians ' ® ® " ;^^cnkIn” again re 

centlj stressed the finding of relative Ijmphocj tosis in 67 per cent of the casc^ 
of liyperth} roidism that he studied There is a diffeiooce of opimon <as to wh<at 
effect iodine has on the blood pietuic of hjpcithjroidism Jackson'- states that 
it has no effect, Heitz and Lei man® that it has a definite depressing influence on 
the mononuclear elements It is significant, however, to note that all .agree that 
thjioidectomj icstoics the noimal differential formula of the blood ® '*■ Caro'=‘ 


•From the Domrtmrrt of Cllnlcnl Hesonreh UnUcr^lU of Ntlit-isKa f'lliso .f Mcillilno 
necei\cil for public itfon VItj 2 " 1935 
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described a case of fatal exophthalmic goiter with such atypical findings in the 
blood that he thought he was dealing with an associated pseudoleueemia. He 
later collected several other cases showing similar blood pictures. It is not neces- 
sarj' to discuss the characteristic blood picture of lymphatic leucemia, but we 
think it pertinent to point out a rough similarity in the relative lymphocytosis 
of hyperth 3 'roidism and of the aleucemic phase of lymphatic leucemia. The 
basal metabolic rate is increased not only in hyperthyroidism, but also in cases 
of both Ij'mphatic and mj'elogenous leucemia.^’ In fact, Priedgood*” has 

observed an increase in the basal metabolic rate in certain cases of acromegaly, 
diabetes mellitus, essential hjTicrtension, polj'cythemia vera, and pernicious ane- 
mia. Just as the cause of the increased oxygen consumption in hyToerthyroidism 
is, for the most part, speculative, so is the explanation of the increased metabolic 
rate in leucemia. It has been shown that the height of the basal metabolic rate 
in leucemia is not necessarily related to the height of the leueocjde count, but 
more closelj’ comparable to the patient’s general condition, the pulse rate, the 
degree of anemia and inversely to the number of platelets of the blood.^^’ 
Some authorities believe that in leucemia the level of the basal metabolic rate is 
of more prognostic value than the number of the leucocytes.^'* The well-defined 
and favorable effect of Lugol’s solution in exophthalmic goiter is also seen, but 
to a lesser degree, in leucemia. Priedgood" has noted a definite decrease in the 
nervousness and in the fatigue of leucemie patients following the administration 
of Lugol’s solution. Such favorable effects of iodine as reductions of the basal 
metabolic rate, the pulse rate, the Ij'mphocj'tes of the blood and the size of the 
enlarged lymph nodes and spleen are variable. In a certain percentage of pa- 
tients, there was a definite sjTnptomatie remission, but in others there was no 
effect. The action of Lugol’s does not seem to be due to either the reduction of 
the basal metabolic rate, or aiiy influence exerted by’ tbe thyroid gland, but 
through a “sedative” effect on a hyperactive state of the sympathetic nervous 
system. So, in summing up a comparison of the two diseases, chronic lymphatic 
leucemia and exophthalmic goiter, we find not only’ many similar signs and symp- 
toms, but, in addition, that both have generalized lymphoid hyperplasia, that 
both have an increase in circulatory' lymphocytes, and that both have an in- 
creased basal metabolic rate whidi responds beneficially to Lugol’s solution. Tlic 
main difference in these factors in the two diseases, as pointed out by’ Fried- 
good,^’ is not qualitative but rather quantitative. 

Thyroidectomy and Leucemia . — The suggestion of total thy’roidectomy’ for 
the treatment of lymphatic leucemia may appear, at first glance, to-be the result 
of a wave of impulsive, enthusiastic surgeiy that usually’ follows any’ new pro- 
cedure sucli as has recently- been advanced by Blumgart and his associates’® in the 
treatment of angina pectoris and congestive heart failure. However, from the fore- 
going discussion there is evidence to indicate that removal of the tliyroid gland in 
lymphatic leucemia might have a beneficial effect, certainly enough to warrant its 
therapeutic trial in this othenvise fatal disease. Dameshek and coworkers’” re- 
ported such a case in a forty-tw’o-year-old woman with all the signs of an aleu- 
cemic lyihphatic leucemia with a basal metabolic rate of plus 65. It was thought 
that the continued loss of w-eight, profuse drenching sweats, increasing nervous 
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s>mptoms, and the beginning ciieulatoit failure might be due to the maikedl) 
inereased metabolic rate When the patient beeaiuc c\tremelt ill nud failed to 
lespond to lest in bed, laigol’s solution and \ rat thcrapi, complete ablation of 
the tlijroid gland nas peifoimed Polloniiig this proceduie the metabobe rate 
dioppcd stiikinglj, the elimeal signs and simptoms of hj peimetabolism disap- 
peaied as did the signs of eimilatoii failutc The patient gamed neiglit, and 
the Ijmph nodes and spleen icgrcssed about 90 pei cent from their original size 
There was complete disappearance of all the patient’s sjmptoms, and the blood 
picture became almost normal Dimeshek™ reports that she is “eontiuuiiig to 
be healtln ” serenteen months aftei the opeiation Tins amazing result com 
mands attention and unites fiiithci clinical trial cantioush earned out 

Thymid Gland and Lymphocylosis — Gottlieb’ in studrmg the differential 
counts of blood taken from the thjroid rein of si\ cases of hjpcithjioidism, 
noted the IjTnphocjfic ratio nas increased 33 per cent nhen eompaied with that 
taken fiom tlie blood of the tlirroid arten and capillarj bed This obsenation 
seemed to indicate that a laige number of h-mphocjtes were added to the blood 
as it circulated through the thjroid gland Consideiing the findings of the 
pathologists that m h}perth>roidism there is a general Ijmphatio hjperplasia 
with Ijmphatio foci in tlie tlnroid gland itself, Gottlieb assumed that this iii 
crease of the hmphocitcs in the thjroid rem must hare been due to an aotml 
foimation of hmphocjtcs m the tlijioid gland Honoicr, Jlenkin” felt that the 
reason for the relatuc Ijmphocjtosis in hjpertlijroidism was dne to a sjmpa 
thetio stimulation of the Ij-mphoid tissues, partieularh to the contraction of tho 
spleen, nliich caused a dischaige of hmphoej-tcs into the blood It has been 
shown bj Harrej” and Moiikin’" that contiaction of the spleen br the use of 
dings 01 cmotioml e\citemciif, mar increase the Irmphocrtcs of the blood In 
oui minds, the leason for the Irmplioer-tosis iii hj perthr roidism has not been 
nnsivcred, and we aic now studring this problem but hare not, as jet, formed 
any definite conclusions 

Thyroid Gland and Anemia — ^Anemia associated with itijxedcina is a well 
known cliiucal obscrration that has rcceircd much comment in the hteratuie ” 
The classification of tho aneran and its treatment has been the cause of eon 
sideiable raiiance of opinion Lermaii and hleans'’ leported that 50 per cent of 
then patients with myNcdcma hare a gastric anaciditj , and that anemia is mucli 
moic common iii that gioiip thin in those showing free acid Although the 
aiiemn implored in a fere nistaiiccs as the mrsedema was treated, thcr urged 
the addition of non in adequate doses to bring about a more rapid impiorcment 
in the blood Stone" felt the anemia was the result of a depression of cijthro 
poiesis which in tiini is a pait of a gciicrillj diminished function shared hj the 
othoi tissues MaeKenzie” concurs with the hohof that the anemia is simph a 
manifestation of tho effect on the bone mairow of the sluggish oridntion that 
oecuis in all tissues 

jAPrairirsTri isr-EsTiavrios. 

Piohlcm — With these ebnic.il facts and obserrations in mind, and with 
coniparatireh few references to inrestigatirc work in Ibis field, we made the 
following studies We felt tbirt a complete rcraor.al of the thrroid gland in am- 
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mals would give us information as to (1) the occurrence and type of anemia that 
develops in myxedema, and (2) the effect of total ablation of the gland on the 
normal differential count. 

Expcrimcnial Procedure . — Four albino rabbits six months old were sub- 
jected to a complete thyroidectomy, under ether anesthesia. No signs of infec- 
tion or tetany developed during the postoperative course. A control series con- 
sisted of four rabbits of the same age and weight, two of which were subjected 
to ether anesthesia and a simple incision of the neck exposing but leaving the 
thyroid gland intact. This was done in order to insure against any immediate 
effect on the blood that might arise from either the general anesthesia or surgical 
incision. Control and thyroidectomized animals were kept together in the same 


HG. CRMS 



1. — Hemoglobin and red cell counts of normal and thyroidectomized animals. 

pens and on the same standard diet. Weekly records were kept of their weight. 
Blood counts were done before and at ten-day intervals following the operation. 
The blood was taken from the ear, during fasting periods of constant length, 
and at the same time of day, in order to minimize any error that might result 
from the normal rhythm of the leucocytes.^® Tlic rabbits were accustomed to 
being handled, and made little or no resistance.== Hemoglobin determinations 
were done by means of a Sahli hemoglobinometer (17 gm. equals 100 per cent), 
and standardized pipettes were used in tlie determination of the number of 
the red and white blood cells. Fixed smears were taken on cover slips, stained 
by Wright’s method, and a hundred cells counted on each of a pair of eovei 
sli])s. Hematocrit determinations were done with the Wintrobe tubes, using the 
method as devised by him.-'’’ 
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Expenmcntal OhsohaUons — Duiiiig the first ten daA peiiocl follo^\jng 
opeiation, tlieie -was a definite, shaip drop in both the hemoglobin and lod blood 
cells (Fig 1) A fiuthei, but slowci, deciease continued foi the fiist month, 
aftei uhich time the liemoglobm and icd blood count lemained at abont the same 
lead The control senes sliouod onh a sliglit deciease in tlie hemoglobin and 
led cell count, and aftci the fii'bt ten daa mtcnal, both letuincd and remained 
nitlim noimal limits 

These obsenations aie consistent uith the findings of Essci,^^ Kislii,^- and 
Mansfield^* Houcvei, lumdc and Jus associates, woilong uitli much jounger 
labbits (cietiiis), did not notice aiij significant change in the luimbei of icd 
blood cells until foiu oi fnc uoeks following tlij loidectomj Aftei that time, an 
anemia developed of modeiate and pcisistcnt dcgiee Then findings a£nce uith 



Fiff 2 — aMiite blool cell onl Uiacrtntlil count<» of tin roi lectonuziil nnlntils 

ouis, liowe^ci, m stating that the aiicmn is elm ictei i?cil hi a color mde\ of 
plus one and o\cr, and a led cell tint is hiacr than iioiinal The losulls of our 
iicimtocnf readings aie tabiiiiiled in T.-ihlc I Oiii iioinnl readings cliocL closeh 
iiith AViiitiohe’s obsen.itions on nbhit’s blood’* It is iiiteicsting to note tint 
the si/e of the iioiiinl lod cell of the i dibit is onh about tliicc foiiiths tint of 
the Ininnii led cell In the tliMoidcttomi/cd gioiip, theie is a definite nicicise 
111 the mein coipiisenlii \oluim thcjc is a -len slight iiicicssc in the incaii 
coipnsnihi hcmoglohin and no cliinge in the me iii eoipuscuhi homoglohm ran 
cciitration These findings aic clnnctenstic of a in icioci lie aiienin 

The number of nlnte cells showed a dchsed slight rcdiiclioii tint inched 
Its lowest IcscI diuiiig the second to thud week, hut rcimiiiod within norm il 
limits (I'lg 2) A stiiih of the diflcicntiil fmmiih dining eich ten ebs inters si 
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Table I 

Hematocrit Beadikgs 



XO!!5tAL 

THYROiDEC* 


AVIKTUOnE 

A\3T110nS 

YOMIZRB 

Hemoglobin, grams 

33.02 

34.7 

11.2 

Bed blood cells, per c.mm. 

6.29 

6.15 

4.3S 

Volume packed red cells, c.c. 

39.79 


30.50 

Mean corpuscular volume, c. microns 

6,3.70 


70.50 

Mean corpuscular hemoglobin, mioromierograms 

23.00 


26.50 

Mean corpuscular hemoglobin concentration, per 
cent 

33.20 

38.10 

37.00 

Sedimentation rate, mm.Ar. 


1.0 

3.0 


revealed, except for slight minor fluctuations, no significant change from the 
normal. 

The sedimentation rate of the red cells of the rabbit is verj’’ much slower 
than in the human being. The normal rate of a control series was 1 mm. per 
hour. There was no change in the sedimentation rate of the thyroidectomized 
animals. 

There was a steady gain in weight of the m 3 Nedemotous animals, and with 
the exception of some loss of hair, and a definite decrease of aetivitj', the animals 
appeared to be otherwise healthjL 

In addition to the hematologic observations, complete studies of the blood 
chemistry were followed, and these, with studies of the effect of thjwoid feeding 
on the anemia, and with final pathologic studies of the spleen, Ij-mph nodes, and 
bone marrow, will be reported at a later date. 

SUMMARY 

1. Hematologic obseiwations are reported on four normal rabbits and four 
rabbits in Avhich a complete thj'roidectomj' had been performed. 

2. A moderate and persistent anemia rapidly developed after the removal of 
the thyroid gland. The anemia is of the macrocytic tj^pc. 

3. There is a verj' slight, transient decrease of the white blood cell count; no 
significant change in the differential formula. 

4. There is no change in the sedimentation rate following thj'roideetom)'- 

We wish to thank Miss Mildred Braden for her very valuable technical assistance. 
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ATTEMPTS TO APPLY THE ACETYLENE METHOD OP DETERJHNING 
THE CARDIAC OUTPUT TO THE DOG*' 


Alice B. Maltby, 5I.A., and John E. Williams, SI.D., Cleveland, Ohio 


I T HAS not been a great many years since estimations of human blood pressure 
fii'st came into use as an important criterion of the circulatoi'y state. ^lore 
recently it has become possible to determine accurately the amount of blood ex- 
pelled by the heart. The various methods now available for the determination 
of the cardiac output undoubtedly will advance the understanding of circulatory 
problems quite as much as did the use of the sphygmomanometer. These meth- 
ods for the determination of cardiac output are no longer simply laboratory pro- 
cedures ; they are used in the clinic by both internist and surgeon. 

In man the Grollman acetylene method^’ - gives remarkably constant values 
for tlie output of the heart under any constant condition. In experimental ani- 
mals the Pick method is commonly used to determine the cardiac output. Tliis 
method, however, not infrequently gives wide fluctuations in the results when 
numerous repeated determinations are desired. These fluctuations seem to be 
inherent in the method. Perhaps the puncture of the heart witli its disturbance 
to the rliythra of the heart beat produces some of the deviations, but the with- 
drawal of a mixed sample of arterial and venous blood is the common source of 
error. This paper records the attempts to apply the acetylene method of deter- 
mining the cardiac output to the dog. 

Certain conditions must be fulfilled in order to obtain reliable results with 
the acetylene method. It must be possible to produce a homogeneous mixture 
between the air-acetylene mixture in the gas container and in the alveoli. There 
must be perfect equilibrium between the acetylene tension in the alveolar air 
and in the blood passing through the lungs at the time of taking samples of the 
alveolar air. Two adequately spaced alveolar samples must be secured before 
the completion of a single circulation of the blood. 

Difficulty was encountered in having the dog breathe so that satisfactory 
mixtures of the gases could be obtained. Several unsuccessful attempts were 
made to force the dog to breathe deeply and quickly from a spirometer by 
stimulation of the saphenous or sciatic nerves. A mechanical method of respira- 
tion was then devised by which the gas mixture was forced back and forth be- 
tween a bag and the alveoli through a tube in the dog’s trachea. 

The container for the gas mi.vturc is illustrated in Kg. 1. The top («) and base (!<) 
of the container wore cylindrical pieces of wood 13 cm. in diameter, around which was fitted 
heavy rubber to form the body of tlic hag (c). Prom opposite sides of the base were tno 
openings to tlie outside, (d) to admit the gas mixture and (e) to connect witli a three-nay 
ahiminnm valve (/). A coil spring (p) on the inside kept the bag in the expanded position 

•Prom Uic Laboralorj- of Surfflcal Rese.aroh, IVestern Heserve University. 
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unless forced down by the Inndlc (h) Copper cipilhir tubing (j) leid to sampling tubes for 
collection of alveolar air AH tomiectiona were henneticdU cemented The bag held ap 
proTimateU one liter of air 

The three waj vaKe (f, lig 1) xras m turn, attached br air tight connections to a tube 
in the dog’s trachea In the sicrifiee capcriments a lirgc, lieai^ walled rubber tube was used 
and a ligature passed around the trachea In the ^urinal experiments j metal tube (a 
Pig 2) 12 mm in diameter nas found to bo satisfactora A copper capillary tube (l>) inside 
the metal tube (a) prondel a means of inditing bi a pressuri bulb (r) n pie<t of a finger 




from a surgical rubier glo\e <d> «lii b ma tii 1 anl Itrmitu dJx sialeij irouad the largo 
tube, «o that no air could esnpe nrmml the tracheal tube nn iiNoliiteli ncce^’ar^ condition 
A inercuri manometer (c) w la inserte 1 go tlmt nnx h <k ige be instnnth detected 

In ould to dctennine the time nctcssat\ lo establish eqmhbiium between 
the acetxlcne m the aheohr air and in the blood, simultaneous blood and nUeolar 
samples ueie taken at \arious mtcnals after the beginning of robreatfimg the 
air acetjlene mi\ture The carotid artm was cannulnted and the blood samples 
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■were collected over mercniy in an air-tight chamber coated "with potassium 
oxalate. Alveolar samples were collected in evacuated sampling tubes. Alveolar 
samples were analyzed for acetylene tension on the Haldane gas analysis appa- 
ratus (11 c.c. burette) as described by Grollman= and blood samples were ana- 
lyzed for acetylene tension on the Van Sljdce apparatus by the method described 
bj’’ Grollman, Proger and Dennig.^ Since there is some error inlierent in the 
method of analj^sis, particularly of the gas sample, equilibrium was considered 
to have been established when the tensions in the simultaneous blood and alveolar 
samples agreed within 10 per cent. 

When the samples were taken exactlj' fifteen seconds after the beginning of 
inbreathing tlie gas mixture, in 7 out of 9 experiments the acetylene tension in the 
blood and lungs agreed within 10 per cent ; there was agreement within 10 per 
cent in 7 of 9 experiments Avhen the samples Avere taken after more than 15 
seconds, namely, at 16, 17, 18, 19, 20, 23 and 28 seconds; but in samples obtained 
under 15 seconds, namely 10, 12, 13 and 14 seconds, there was agreement Avithin 
10 per cent in only 3 out of 9 experiments. 

Our data indicate that by fifteen seconds from the beginning of rebreath- 
ing the acetylene tensions in tlie alveoli and blood are usually in equilibrium. 
There may be equilibrium in some instances bj”^ fourteen or even thirteen seconds 
from the beginning of rebreathing ; but, since it is not possible to predict Avhen 
this AA'ill be true, it is not safe to collect the first sample before the fifteenth 
second after the beginning of rebreathing. 

Attempts Avere made to obtain equilibrium more quickly by increasing the 
rate of the rebreathing. Althougli avc do not have sufficient data on this point 
to justify definite conclusions, our results lead to the belief that the optimal rate 
is one complete respiration approximately every two seconds. 

As noted above, it is essential that the final sample be procured before the 
completion of a single circulation of the blood. Starr and Collins'^ have found 
that in the dog an aA^erage of 35 per cent of the blood put out by the left heart 
has returned to the right heart Avithin fifteen seconds. It would seem improb- 
able, therefore, that a correct value for the output Avould be obtained from cal- 
culations based upon the difference in gas content of tAvo samples, one of Avhich 
AA'as procured fifteen seconds and the other more than fifteen seconds (tAventy- 
tAvo to tAventy-eight seconds) after the beginning of rebreathing. 

In five different dogs, the results of cardiac output tests obtained by tlic 
acetylene method Avere compared A\nth the results obtaiped bj' the direct Fick 
method. In aU of our experiments the dogs Avere in a basal condition. After 
detemination of the oxygen consumption, the heart Avas immediately punctured 
for blood samples for the Fick test, and usually Avithin fifteen minutes (tAventj^- 
five minutes in one test) the indirect test Avas carried out. 

Fig. 3 shoAvs that in every instance the output computed by the acetylene 
method is much too Ioav. The output, as determined by the acetylene method 
was 32 per cent less in one dog, 48 per cent less in another, and more than 50 
per cent less in the other three than the results obtained by the direct Fick 
method indicate. 
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On three dogs, under morphine plus pentobarbital anesthesia, senes of tests 
by the acetylene method nere earned out on diffeient dajs Thcie nas a nide 
variation in the output lalucs obtained foi each dog, although the animal ivas 
in as nearly identical condition (basal) as possible foi all tests For example, 
in one ease there nas a 28 pei cent difference between the laigest and the smallest 
values obtained for the minute output, in another instance theie v as a 35 per 
cent difference and in anothci a 30 pei cent diffciencc bct\\ecii the Uso cxtiemo 
values 

The cardiac indices obtained on these animals (the caidiac output per min- 
ute per square meter of bod'i surface) also shoiv great variation, and they arc 
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Fie 3 — Comparison of \aliies foi tlie carclinc output of the Ooff bj th** Flck and bj the 
accl) lone methods 

mueli too low One of us (Williams), using tlic Fick method, has calculated the 
cardiac index on a series of se\enteen normal dogs and found it to jueiago 3 95 
The a\eragc \alue obtained on oui dogs b\ the acefjlenc method is onlj 215 
(n^erngo 46 per cent too low) 


Simultaneous blood and ahooiai simples taken from tlic dog at ^n^lous 
inter\als after the beginning of foiccd rebrcithing of an air aeot% lone mixture 
show that a requisite equilibrium between the acetjlenc tension in the ahcolnr 
air and in the blood can be attained As a rule, such equihlnium was not cstab 
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lished before fifteen seconds of rebreathing at the approximate rate of a com- 
plete respiration every f\vo seconds. This fact is not favorable to the acetylene 
method, since a second requisite for its validity is the procuring of at least two 
adequately spaced samples before the completion of one circulation, and since 
investigations have been imported (Starr and Collins'') indicating return of 
blood to the heart in such a short period (fifteen seconds) that obviously it 
would be impossible to obtain two samples ivithin such a period if the first sam- 
ple is not secured before the fifteenth second. 

A comparison of the values obtained for the cardiac output of five dogs by 
the acetylene method with the values obtained by the direct Fick method shows 
that the results obtained by the acetylene method are nearly 32 per cent too low 
in one case and about 50 per cent too low in each of the other four eases. 

Tests on the same dog by the acetylene method give wide variation in results, 
which would preclude its use for comparison of output values before and after 
production of a circulatory disturbance. 

Comparison of the average cai'diae index calculated from the acetylene tests 
(2.15) with the average found in a sei’ies of normal dogs bj’ the Fick method 
(3.95) indicates that the index by the acetylene method is much too low (aver- 
age 46 per cent). 
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THE PREVENTION OP THE ANAPHYLACTIC SHOCK DUE TO HORSE 
SERmr BY THE INJECTION OP B C G " 


Pkof E H Pkalnkll, M D (Breslau), A^D 
R J V PurMRTvii, MD, I\rRCP (Lond ), London, E\(, 


TT HAS pieMoiish been shown b\ one of ns (E i^I F’ '*) tliat bionelnal 
* was assoafited njib jyvhnonai} tnhoiculo'ii'^ in about 15 per cent 

of the senes studied Similai lejioits ha-\e been made b^ othei woiEeis in 
this field® * Tlmt the incidence of tubeiciilosis of the Innjrs is lowei among 
asthmatic indnidnals tlian among ofhei gionps of subjects has been fie 
qnently emphasized,® ® ’ hut we cannot agiee with the Mew that lias been put 
forwaid bj othei woihers that theie is a fnndameiital antagonism between 
the two conditions The nonspecific desensiti/ation with small doses of Old 
Tubeiculin foi tlie tieatmeiit of asthma and otliti alleigic conditions as pio 
posed by Stoim ^an Leeuw^n is suggestne in this connection 

It was shown b\ Seligmann** (3912). A-V Pagcl and G.iicin Piias® (3930) 
Pnedbergei and Gajzago*'^ (1930). and AV Pagol” (19J3) that tiibeiculosis in 
fection in guinea pigs piOMdes piotecfioii against nrmpli\ lactic shoch, and it was 
demonstiated bj AV Pagcl and Gaicia Frias that this is not due to a specific 
tuberculous alleigj This piotection is not dependent on t)ie spiond of the 
foei, ns subcutaneous iniection is sometimes more effectnc than mtia\enous 
injection althougli the lattci pioMdcs a gieatei numbei of foci Tlie shock 
resistance was also tiaiismissible fiom one infected animal to one nonuifected 

Fiiedbeigei and Gajzago found that tubeicidous infection in guinea pigs 
did not affoid piotection in all cases, but that the result depended upon the 
shocking dose of pioteiii small doses, cftectne in contiol animals, weie in 
effectne, but laigei doses of piotem still produced shock Pagel e\piains the 
piotection produced bj tnbeicnlous infection as being due to a failiiie of anti 
bodj lesponse to the sensitizing dose since the inTcction of a senim containing 
antibodj is followed b^ a dimmiitioii of the piotectne powei 

Expcnmcnial — In the c\peiinicnts leported we ha^e in-vestigated the ef 
feet of the injection of Calmette’s BCG into sensitized guinea pigs This 
seemed of interest and importance fiom both the clinical and theoretical points 
of Mew 

Difterent senes ol guinea pigs weic seiisiti/od with hoise serum find a 
few dajs latei ticated witli BCG befoie (he intia^enons injection of seinm 
Tlie controls weie sensitized ami Jalcr on desensiti/ed with the sinio dose of 
the same hoisc soium, but of coiiisc without the inteiniediate nijoLtions of 
BCG Both the time and dose IiaAc been \aricd as maj be seen in tlic tables 
Sensitization was carried out with 005 ct ot horse serum ami increasing 
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doses of B.C.6. emulsion in saline were injected from tke eiglitli day. After 
a series of doses (subcutaneous and iutraperitoneal) during ten days, the 
animals were left from two to four weeks, and then desensitized by intra- 
venous doses of fresb liorse serum. 


T.wle V’ 


ANIMAL 

NO. 

LATK AND 
SENSITIZING 
LOSE 

LATE AND 

B.C.G 

INJECTIONS 

DATE AND 

DESENSITIZING 

DOSE 

EPFEcrr 

1 

May 2, 1933 
0.02 c.c. serum 

May 9 and 19, 1933 
5 s.c, 1.1 P, 

June 13, 1933 
0.,1 c.c, serum 

No shock 

3 

May 2, 1933 
0.02 c.e. serum 

May 9 and 19, 1933 
5 s.c. 1.1 P. 

June 13, 1933 
0,5 c.'c. scrum 

No real shock 

3 

1 

May 2, 1933 
0.02 c.e. serum 

May 9 and 19, 1933 
•j s.c. 1.1 P. 

June 20, 1933 
0.8 c.c. serum 

No shock 

4 

May 2, 1933 

I 0.02 c.c. serum 

May 9 and 19, 1933 
o s.c. 1.1 P. 

June 20, 1933 
0.8 c.c, serum 

No shock 

Control 

1 

May 2, 1933 
0.02 c.c. serum 

— 

June 2, 1933 

0.4 c.c. sciiim 

Shock and death 

Control 

2 

May 2, 1933 
0.02 c.c. serum 

1 

— 

Juno 5, 1933 

0.5 c.c. seium 

Shock and death 

Control ! 

3 

May 2, 1933 

1 0.02 c.c. serum 

~ 

June 13, 1933 

0.5 c.c. seium 

Sliock followed by 
recovery 

•As controls for experimental animals 3 and 4 see Table VII, Nos. 
semra followed by shock and death. 

4 and 5 : 0.8 c.c, of 



TtBLE II 



ANIMAL 

NO. 

BATE AND 
, SENSITIZING 

1 LOSE 

DATE AND 

B.C.G. 

INJECTIONS 

DATE AND 
DESENSITIZING 
LOSE 

EJTECT 

1 

Sept. 1, 1933 
, 0.02 c.c. serum 

i 

Sept. 9 and 

Sept. 22, 1933 

5 s.c. 1,1 P. 

Oct. 10, 1933 

0.6 C.C. serum 

No shock 

2 

Sept. 1, 1933 

0.02 c.c. serum 

Sept. 9 and 

Sept. 22, 1933 

5 s.c. 1.1 P. 

Oct. 10, 1933 

0.6 c.c. serum 

Shock and death 

3 

Sept. 1, 1933 

0.02 c.c. serum 

Sept. 9 and 

Sept. 22, 1933 

5 s.c. 1.1 P. 

Oct. 11, 1933 

0.8 c.c. serum 

Shock and death 

4 

i 

Sept. 1, 1933 

0.02 c.c. serum 

Sept. 9 and 

Sept. 22, 1933 

5 s.c. 1.1 P, 

Oct. 11, 1933 

0,8 c.e. serum 

shock 

! 

1 

5 

i 

1 

Sept. 1, 1933 

0.02 c.c. serum 

Sept. 9 and 

Sept. 22, 1933 

0 s.c. 1.1 P. 

Oct, 13, 1933 

0.5 c.c. serum 

Some convulsien"- 
No typical shock 

6 ! 

Sept. 1, 1933 

0.02 c.c. serum 

Sept. 9 and 

1 Sept. 22, 1933 
.5 s.c. 1.1 P. 

Oct. 13, 1933 

0.5 c.c. scrum 

No shock 

Control 

1 

Sept. 3, 1933 

0.02 c.c, serum 

j 

Oct. 10, 1933 

O.C c.c. scrum 

Sliock and death 

Control 

2 

Sept. 1, 1933 

0.02 c.c. serum 


Oct. 11, 1933 

0.8 c.c. serum 

Shock and death 

Control 

3 

Sept. 1, 1933 

0.02 c.c. serum 


Oct. 13, 1933 

0.5 c.c. serum 

Shock and death 
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Table I — Three of the auiiuaK infected «ffh BCG developed no shock 
and one, altlioiigli definiteh disturbed gase no real signs of anapluHctic 
sliociv Tlie controls, imccted on the same da^s as the mfected animals mth 
the same doses of hoise seuim, ga^e the tapical shock leading to death mth 
the exception of Control 3 

Tabu JI shoiTS a similar espeiiment jn ivhich^ lioweier, the shock doses 
nere first used on the controls so that no doubt could be entertained that a 
lethal dose was being emploj ed The tn o B C G animals \\ ith shock had the 
same picture at aiitops 3 as the controls emphj sema of the lungs, dilated 
heart, and no coagulation of the blood It thus seems that lepeated BCG 


T\bLE ni 


All. Ammus in Tins Tablf Sesritizfd \Mtii 0- cc op 
Jl \k 6, 103^ 

HORSf Sfki m on 

ANniAL 

NO 

DVTE AND BCG 
INJECTION 

! DNTl \ND 

DESENSITIZING 

DOS-F 

EFFECT 

a 

Jul^ 8 and Tul\ 31 1^33 
0 Oo 0 t mg B C 0 

4 1 P 2 a c 

Julj 31, 1933 

0 3 c c serum 
mtrsxenoudy 

No ^hock Djed later 
from iBtrspentoneal 
abscess 

2 

Julv 8 Nud July 31 1933j 
0 Oo a 1 mg BCG 

4 1 P 2 sc 

Aug 4, 3933 

0 X c e scnim 
mtraTenoii«>l} 

No shock 

3 

Jul) 6 and Juh 81 1^33 
OnSU 1 mg BCG 

4 1 P 2 sc 

Aug 14 JO 35 

0 2 c c serum 
mtrn arterjal 

No shock 

4 

Juh 8 sntl Juh 31 10‘i'i 
0 03 0 1 mg BIG 

4 1 P 2 ‘ic 

Aug 34 1933 

02 CC scrum 
intra irtcrml 

Pro3ongc<l shock 

5 

Juh S ID 1 Ju7i 31 i033 

0 03 0 1 mg BCG 

4 1 P 2 s c 

Aog 14 1933 1 

02 cc scram j 

mtrn nrtemi ! 

Prolonged shock 

i 


Table IV 


ALI Ammms i\ This T\ble '^essitized -with 02 c c or llorbi Struw o\ 

JcruT 8, X933 

AN1>I IL 
\0 

D\TF AND OCO 
IbjrCTION 

O^TF AND 
DESENSITIZING 

DOSL 

EFIECT 

1 

Julj 4 fo 14 1 '33 

4 IP 2 ''C 

Jul> 30 1033 

0 3 Cc ‘•crum intra\c 
noush 

No sl Oik 

3 

TuK 4 lo 14 1033 

4 IP 2 SC 

Aug 4, 

OS cc serum intrnvf 
nou'*l\ 

No shock 

3 

Tub i 14 1^33 

4 I P 2 c 

Aug 4 1938 

05 cc acnim mlrixc 
nousU 

No si nek 

4 

JuU 4 to 14 1^33 

4 IP 2 

Aug 34 1933 

0 2 ec scrum intm 
nrtcrint 

ncft<\ shock 


JuK 4 to 14 l‘»33 
tip 2 ■'c 

Aag 14 1033 

02 Cc scrum mtri 
artcnal 

irca\\ shock 
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injections into guinea pigs produce protection against anaphylactic shock in 
the limits above shown, namely when the desensitizing dose is not far above 
the lethal quautitjL 

The following experiments, which were carried out with the assistance of 
Dr. Pagel, were designed to examine the effect of variations of time, 
sensitizing dose, and injection route (intra-aiderial) . 

Tables III and IV . — We investigated the effect of the time of sensitization 
(before and after B.C.G. treatment) and of the .doses for the sensitizing in- 
jection. 

Table V 


CoxTROLs FOR Tables III and IV 

All Ammals in This Table Sensitized With 0.2 c.c. of Horse Seruji on 

June 24, 1933 


AXI>rAlA 

xo. 

B.C.G. 

DATE AND 

DESEXSITIZINQ 

DOSE 

EFFECT 

1 


July 31, 1933 

0.3 c.c. serum intrave- 
nously 

Shock and death 

2 


Aug. 4, 1933 

0.5 c.c. serum intrave- 
nously 

Shock followed hy re- 
coven- 



Aug. 14, 1933 

0.5 c.c. serum intrave- 
nously 

Shock and death 

4 

1 

1 

Aug. 14, 1933 

0..5 C.C. serum intrave- 
nously 

Shock and death 


The sensitizing dose taken was 0.2 c.c. of horse serum. The animals were 
injected with B.C.G. four times subcutaneously and twice intraperitoneally. 
The animals were desensitized with an intra-arterial injection of hoi’se serum. 
Three of the animals died after immediate shock and one recovered from a 
very heavy shock. 

The five animals sensitized prior to the injection of B.C.G. (Table III) did 
not develop a fatal shock, one dying later of an intraperitoneal abscess. Three 
of these animals were desensitized by means of intra-arterial injection ; two of 
these had a prolonged but not deadly shock. 

The other series (Table IV) with B.C.G. injections prior to the sensitiza- 
tion showed in three eases no shock and in two cases a heavy hut not deadly 
shock. It would seem that it is immaterial whether the injections of B.C.G. 
are commenced before or after sensitization, but that the protection afforded 
is less efficient when a more effective method of desensitization is used (intra- 
arterial). 

In another experiment we determined whether a single small dose of 
B.C.G. would afford the same protection against the same shock. Some ani- 
mals were sensitized prior to the injection of B.C.G. (Table VII) and others 
subseqnent to the B.C.G. (Table VI). 

Tables TI and TIL — In both series one guinea pig developed no shock, and 
in Table VI one guinea pig gave a typical shock but without death. In all other 
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cases a typical anaphylactic shoclcirith death ensued. It may thus be seen tliat 
a single small in.iectiou of BCG affords no piotection against anaphylactic 
shock. It is to be obseived that in the tno injected animals in which shock 
oceuned theie was no difference from ordinary shock in the gioss sjmptoms 
or in the postmoitem findings. We innst thns consider that as in Fried- 
berger’s expennieiit with tuberciilons infection the piotection affoided by 
BCG. infection is not complete and may fail in a considerable proportion 
of cases 

Tnble VI 

All Amsiais in This Table Wekf Rlnsitized With 0 2 cc op Horsf Sirum on 

m\y 9 , joai 


AVIWAL 

NO 

DVTC AND B CO 

IN JFGTION 

DML AND 
DESENSITIZING 

DOSE 

EFPFCT 

1 ! 

Ma> 2, 10E3 

0 1 lUg s c 

M.a5 31, 1033 

OS cc smiiii intra\c 

MOUSb 1 

No slioek 

2 

May 2, J£>33 

0 1 ing fl c 

June 16, 1033 

1 0 4 cc. «:erum )nt^‘l^e 
nouslj 

Slioct nntl death 

3 

Maj 2, 1033 

0 1 mg sc 

June 16, 1933 

04 cc «crmn Jiitrarc 
no«sl\ 

Shock folloueil b) rc 
(o\en 


Table VII 


All Ammvls in This Tvbii Sin'siiizfp Witii 02 cc of Horsr Smusr os 
M\t 2, 1033 


ANm\L 

NO 

D\Ti, AND BCO 
INJECTION 

DVTF. AND ; 

DrsissiTizmo . 

DOSF ] 

ErPECT 

1 

Maj 0, 1033 

0 1 mg a c 

Maj 31, 1933 

0 4 cc serum mtrase 
nously 

Shock and dcatli 

2 

Ma\ 9, 1933 ! 

0 1 nig sc 

i 

June 2, 3933 

0 23 cc scrum intrn\e 
noush 1 

No shock 

3 

Mn 0, 19SJ 1 

0 I nig c 

Juno 0, 1933 

04 (C «cruiu intr.nc 

Sliock .irii) <](. nil 

1 1 

Mi> 9, 1933 i 

0 1 ing s c 1 

June 20, 1913 

08 cc scrum nitrate 
nouslj 

Shock .ind 4l< ith 

5 

Maj 9, 1933 

0 1 nig c 

June 20, 3933 

08 cc scrum mlrn\o 
nousU 

Sliock and dc itli 

I 


In the infected animals wluth died m shock, postmoitem esannnation 
showed enlaiged lymph glands in the nock and thoiax but no otlier sign of 
BCG infection 

Some umecorded experiments JiaA’e been earned ont witli B C G cultures 
which weie attenuated and which pioduced no local lesions nftei injection, 
as nell as some e.xpcnments with an einnlsion of bacilli nnIiicIi had been lieated 
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to 56° C. for thirty minutes. These experiments showed that in this ease 
there was no protection whatsoever against the anaphylaetic shoek. 

Experiments where a local abscess was produced ivith staphylococci gave 
no immunity to shoek. Some other experiments have keen tried with sensiti- 
zation toward extracts of pollen and goose feathers, but no real sensitization 
could be obtained with these matei'ials. 

CONCLUSIONS 

1. Repeated doses of B.C.G. emulsion in saline produce a state in the 
sensitized animal which protects it from the anaphylactic shock due to horse 
serum. 

2. With the desensitizing or shocking dose much in excess of the fatal 
dose, the protection becomes less effective. 

3. Single small doses before or after sensitization do not induce the state 
of protection against serum shock. 

4. The injection of attenuated or killed bacilli or the production of ab- 
scesses with other bacteria does not induce any degree of protection. 

We wish to acknowledge the collaboration of Air. J. W. Walker in this work. 

The investigation was commenced in the department of the late Professor Calmette in the 
Institut Pasteur, Paris. We are indebted to Professor Calmette for facilities for work and for 
subsequently supplying us with cultures of B.C.G. at the Westminster Hospital where the work 
was continued with the aid of the John Profit Bequest for Tuberculosis. 
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A STUDY OP THE EFFECTS OP VACCINE INJECTIONS UPON SKIN 
SENSITIVITY* 


lYiMiN D Tou\rt, j\I D , AVilmaai S Thom is, i^I D \nd 
■'V iLLTAM L Tuckfr, j\t D , Neu York, N Y 


y^EETi\IN changes in the degice of skm sensituitj to intradeimal \accme in 
jGctions have been seen to occm as a icsult of ^aeclnG therapy This paper 
lecords some ohsei^ations of such changes and our ideas regarding then signifi 
canee Vaccine skin icaetions ha\e been such useful guides to us in diagnosis 
and tieatniait that ue behe\e that ue aie justified in piesenting the icsults of 
this studj These lesults appeal to us to add support to oui opinion that autog 
enous \aeeinc skin leactions aie significant and specific phenomena* 

The tjpes of vaccine skm reactions as al 2 ead^ dcsciibed b\ us,* ^ are 
(1) a uheal appearing a few minutes after the intraciitaneous injection of 
a %aGcme and (2) a tiibeiciilin tj'pe of skm reaction uhich readies its maxi 
mum deidopment in about forti eight hours 

1 The eaili or uhoal areola D-pe of skin leaction diffeis in no uise 
from that following the intradeimal injeotiou of pollen oi other piotein ex 
tiaets in seiisiti7ed patients 

2 The late local skm leaction, on the othei hand, is pioduccd, rend, and 
inteipretecl so diffeienth b^ canons obseneis that confusion exists in icgard 
to its exact natiue In oidei to assist m interpreting tins lenction, uc repeat 
heie oui conception of it lYc ha\c defined it as being n lesion of the skin 
beginning about six bouis aftei and at the site of the intraeutnncous in 
jection of not less than 0 01 cc nor inoie than 0 02 ce of a 1 per cent ^olu 
metiic suspension of Killed bacteria in iioimal saline solution and 0 25 per 
cent tiikiesol and peisistuig for foiD eight houis oi more Such a lesion 
IS usually composed of a palpable nodule o\cilaid bv a deep led macule and 
surioiinded b^ a pink aioola Tenderness .and local boat ma\ be present as 
ivell as ofliei features that are named in Table I 

The data upon uhicli this papei is based ueie obtained from the case 
histones of tliiitj three patients snfieiiiig uith alleigic sjnnptoms associated 
with infection, m other woids cases of bactenal allelg^ {Table II) In ad 
dition to othei examinations of these p'ltients a bactenologic simej was 
made of all of then accessible foci of infection, of all abnonnal discharges 
and, m some cases of tlic feces A ^acclnc of each reco\eied organism was 
piepnied aceoidmg to an cst.-iblished technic and was acciirnteh stand ird 
i/ed * Tlie patients weic tlien tested iiitiaculaiieoiish willi each autogenous 
^accme and aftei waul leceued therapeutic injections of those organisms 
which had pioduced positne leactions The duration of \accine treatment 

•Road nt the Tenth Vnnuil Meeting of the Socletj for the St« h of Asthma nnd vVUIed 
Conditions Atlantic Clt> N J April 27 1334 
Recel\e<l for publication 27 1335 
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varied from about three months to three j'ears. Inoculations were made in- 
tracntaneonslj' in testing and either intracutaneously or snbintracutaiieously 
in treatment/ In each of these two methods the resulting local reactions 
are easily observed throughout the course of treatment. The intensity and 
duration of the late local reactions were used as guides in the selection, not 
only of the vaccines to be used, but also of the amount of dosage. At some 
time during or at the end of treatment, new tests were performed in each 
patient with some of the original vaccines. 

Table I 


Fe.\tuees of the Late Local Vaccine Eeaction 


NO. 

FEATURE 

AS RECORDED 


1 

Nodule 


N 


o 

Bedness (macule) 


E 


n 

Areola 


A 



Stvelling 


S 


0 

Tenderness 


T 


6 

Pain 


Pa 


7 

Heat 


H 


s 

Eccliymosis (icterus) 


E 


9 

Pruritus 


Pr 


10 

Pustule 


P 


11 

Desquamation 


D 


12 

Pigmentation 


Pi 


13 

LympUangitis 


L 


14 

Lymphadenitis 


G 



Table It 





Clinical Diagnoses of THinTv-THBEE Patients 




Allergic coryza 

5 




Allergic coryza and aphthous stomatitis 

1 




Asthma 

12 




Asthma and bronchiectasis 

O 

u 




Asthma and chronic bronchitis 

n 




Asthma and emphysema 

1 




Asthma and pollinosis 

1 




Asthma and urticaria 

1 




Arthritis (chronic rheumatoid ami mixed) 

6 




Arthritis, rheumatoid, and mucous colitis 

1 





33 





The changes observed in the skin sensitivity of these patients to some of 
their autogenous vaccines are recorded in Tables III and R/ In each ease, 
these changes were measured by comparing the results of the original tests 
with those of the retests. Such changes, when they occurred, are recorded in 
terms of the early and late local reactions. 

One hundred and six tests before treatment and the same number of 
retests after treatment were made with the 106 vaccines listed in Table lH. 
All of these vaccines were used as treatment material. It is seen that skm 
sensitivity as manifested by the eaily local reaction remained unchanged 
after treatment in 67 per cent, was decreased in 23 per cent, and increased in 

•A Eubintracutaneous injection is one which deposits the vaccine into the deeper 1*0'^ 
of tlie skin and into the subcutaneous tissue immediatelv adjacent thereto. In making bocj 
an injection, the point of the needie. after puncturing the skin, is turned back into the unati 
surface of the skin and at this point the syringe is emptied. 
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10 pel cent On the othei hand, skin seiisitiMt\ as nianifested b\ the late 
local leactiou (bacteiial alleigi) remained iinchanjred aftei treatiiient in 
17 9 per cent, was decreased in 72 6 pei cent, and inci eased m 9 5 p^r cent 
Sixty tw 0 tests and the same niimbei of letests eie made m ith the sixtj • 
two \accmes listed in Table None of these vaccines were used iii treat 
ment As in the case of those vaccines which had been used in treatment, but 
few changes weie noted in skin sensitivitj of the eailv or wheal areola pio- 
ducing tjpe Quite a diffeient state of things is seen, however, in regard to 
the tJTie of skm sensitivitj manifested bv the late local reaction Here, onlv 
about 40 per cent of the letests were followed bv leactions indicating dimin 
islied skin sensitivity in eontiast to a legression in skin sensitivity to 72 G per 
cent of the vaccines used in tieitment (Table III) 

Thus it is seen that the eaily tvpe of skin leactivity to the majority of 
the vaccines, whether they were used in treatment oi not, persisted unchanged 
aftei tieatment This tact seemed to beai no lolatioiiship to the piesence or 
absence, or to the dcgice of clinical impiovement Tlie delayed oi tubeiculm 
tvpe of skm sensitivitv, hov\evei, appealed to hive been changed in a definite 
manner following vaccine tieatment Skin tests aftci tieatment with those vac 
cnics which were used m treatment weic followed in most eases bv leactious which 
indicated that reduction in haetorial alleigv had occuricd* This reduction 
moreovei, was pioportiouale to the degree of clinical impiovement of the pa 
tient at the time of retest In the case of those vaccines which v\erc not used in 
treatment, retests wcic followed In late local icactions which, on the whole, showed 
no consistent changes m bacteiial alleigy Those facts arc brought out in Tables 
V and VI winch aie summaries of Tables III and IV, icsiicctivelv Here the 
thirty three patients aie divided into gioups accoiding to the degree of clinical 
impiovement piesent at the time of ictost The caih tvpe of skm reaetivitv was 
found to he unchanged aftoi GO pei cent oi moic of the retests in all gioups m 
hotli tables Delavrd skin sensitivitv was diminished, m the case of the vaccines 
used 111 treatment, after 85 pei cent of the ictests m patients who v\pt-e com 
pletely lelieved oi maiKedly impioved, aftei CG pei cent of the retests in 
those who weie moderatelv impioved, and aftei 38 pei cent of the retests in 
those v\ho had little oi no impiovement In coiitiast to these findings, skin 
sensitivity, after letests with tlie vaccines not used m tieatment, was found 
to be Githei unchanged, dteieistd oi incicascd m an iirogular manner, pot con 
sistcnt with the piesence oi ahsinic ol clinical impiovement 

Some of the skin reactions observed m two iiuiividudls aie leprcsented 
m graphic form in Charts 1 and 2 The early oi wheal reactions to each 
oigaiiisni aic lecordcd hv sketches appioximatch the smo and shipe of 
tlie icactions on the patient s skin (see iippoi part of C bait 1 ) In eases u\ which 
till wheal was suiiouiided In an areola the fact is indicated h\ the Utter A 
within tlie sketch The late local icactions are lepiesented m a quantitative 
mannci by block graphs, in which each block stands loi a separate feature 
01 component part of tlie leiction (sec Chart 2 and the lowei part of Chart 1) 
At the left side of each section of the groups of blocks is a letter identifying 

•since this pnper \\as written Walnwrlght has reported similar observations (VVaIn 
wrleht Chas W The Treatment oS Chronic Rheumatoid Arthritis with Streptococcus \acclne 
on the Basis of Skin Senallivlt> J A SI A 103 1934) 
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Table III 


CiiAMUES IX TUE Skix Sexsitivity qv Thiety-Tubee Patibxts to the Vaccines AVitk 
Vhich They AVeee Treated, Expuessed ix Terjis op the Early 
AXD Late Local Beactioxs 


PATIEKT 

CONDITION AT 
TIME OF 

RETEST 

VACCINES USED IX TESTS AXD 
IX TREATMEXT 

EARLY LOCAL 

REACTION 

LATE LOCAL 
REACTION 


Markedly 

Atypical gram neg, coccus 

U' 

Bt 


improved 

Streptococcus viridans 

u 

B 

2 A.H. 

Moderately 

Sioiyhylococcus aureus 

u 

B 


improved 

Staphylococcus aureus hem. 


B 

.O B.M. 

Iklarkedly 

B. colt conimvnior 

u 

B 


improved 

Mtcrococciis catarrhalis 

u 

D 



Streptococcus hemolyticiis 

u 

B 



B. colt communis 

u 

U 

4 B.P. 

Moderately 

Staphylococcus albtis 

I 

U 


improved 

Streptococcus hemolyiicus 

u 

B 



Streptococcus viridans 

u 

U 

d G.E. 

Completely 

Micrococcus catarrhalis 

u 

U 


relieved 

Staphylococcus albtis 

D 

B 



Staphylococcus albtis hem. 

D 

B 



Streptococcus viridans 

U 

B 

n J. S, 

Completely 

B. alhaliffines 

I 

B 


relieved 

Staphylococcus aureus 

U 

D 



Streptococcus viridans 

U 

D 



Streptococcus viridans 

D 

B 

7' 'A.W. 

Sliglitlv 

Micrococcus albus 

u 

B 


improved 

Staphylococcus oiireits 

u 

B 



Streptococcus hemolyiicus 

u 

B 



Streptococcus viridans 

B 

B 

S A.V, 

Markedly 

Streptococcus viridans 

U 

D 


improved 

Streptococcus hemolyticus 

I 

B 



Micrococcus catarrhalis 

U 

B 



B. coli communis 

U 

B 



Staphylococcus aureus 

U 

B 

9 n.G. 

Markedly 

B. coli comviiinior 

U 

U 


improved 

Streptococcus hemolyt icus 

V 

B 

10 c.c. 

Markedly 

Staphylococcus albus 

u 

B 


improved 

Streptococcus viridans 

u 

B 

2n A. B. 

Moderately 

B. coli communis 

u 

U 


improved 

Micrococcus catarrhalis 

u 

D 



Entuococcus indifferens 

u 

B 



Staphylococcus albus 

u 

B 



Staphylococcus aureus 

B 

B 

24 M.V. 

Unimproved 

B. coli coai-niuuis 

u 

I 



•S’laplijifococcus nurciH! 

u 

B 



Staphylococcus albus 

u 

B 

25 .T. S. 

Slightly 

Atypical gram neg. coccus 

u 

D 


improved 

B. alkaligines 

B 

D 



B. morgani 

I 

IT 



Streptococcus hemolyticus 

I 

u 

2G B. S. 

Completely 

B. coli commiinior 

D 

B 


relieved 

B. coli communis 

B 

D 



B. coli communis hem. 

B 

V 


•Unchanged. tUlralnlshed. tlncreased. 
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Tabie IZr— O ont'd 


PATIENT 

CONDITION AT 
TlilE OF 
RETEST 

VACCINES USED IN TFSTS AND 
IN TREATMENT 

EAPL\ LOeVL LVTLLOCtE 
PEtCTIOV FFtCTION 

27 

E S 

JIarkedly 

Staphylococcus atbus 

D 

D 



improved 

Staphylococcus albus Hem 

D 

I 




Streptococctis xindaris 

U 

D 

28 

F P 

Unimproved 

iltcrococcus catarrhaUs 

u 

I 




Staphylococctis aureus 

u 

D 




Streptococcus tndefimte 

u 

D 

29 

B P 

Markedly 

B coh cominunts 

u 

U 



improted 

B col% communis hem 

u 

U 




Enterotoccu^t tndtfferens 

u 

D 

30 

K W 

Completely 

B coh communtor 

u 

D 



relieved 

B coh contmvntor hem 

D 

D 




Enterococats vtndans 

D 

D 

31 

C W 

Completely 

B coh commtmts 

u 

D 



relieved' 

Streptococcus tndifferens 

D 

T) 




Streptococcus tndtff'erens 

D 

D 

32 

E S 

Markedly 

B coh cowmiinw 

U 

U 



improved 

B coh communis hem 

U 

D 




Enterococcus hemolyUcus 

u 

D 




Enterococcus xmdans 

u 

D 

33 

J JIcC 

Completely 

B coh contmitnts 

I 

D 



relieved 

B coh oom.m«w»s hem 

u 

D 




Streptococcus hemolyticus 

D 

U 




8frfp<oroonis ttrtdnns 

D 

D 


Pc ictions 

Unchanged Decreased 


Inc reaped 


Early local 

71 

{07 0%) 24 (23 09c) 


n (100%) 


Lntc local 

19 

(17 9%) 77 (72 6%) 


10 ( 9S%) 


that section as the lepiesentatne of one of these features Kefeience to Table I 
Mill assist the leadei in understanding these ginphs Tlieic me listed the 
features or components observed as paits of the late local reaction These 
bear the initial letteis of their names as simhols in niir usual method of 
lecording their piesence in reactions' Repetition of a sxnihol tno oi more 
times signifies that the feature represented is tno oi iiioie times largei than 
the minimum sire In like inannei in the giaphs, the amount of lioiirontal 
extension of a block indicates the quantitj of a sepaiate featiiie Tlip tians 
lerse lines diann hetnceii tlie X-K groups of blocks and those blocks ahoce 
them indicate a sepaiation of tlie nodule macule fioni all otlici featuies of 
the reaction We have evidence winch suggests that tlie nodule niacnlc por 
tion of the reaction is associated with an immuiiitv mcclianism separate from 
that of bacteiial allergj of which the othei components are manifestations* 
The late local leactions seen hefoic tieatmcnt and those seen aftei treatment 
are leeoidcd in both of the chaits, the late local leaetions observed diiiuig 
the course of tieatment arc also lecoided in Chait 2 The miniber of vac- 
cine doses and the total amount of vaccuie substance, in niilliuiiits (.tlU),* 
received by each patient as well as other pertinent data are also recorded 


•Wg have used the orbltran standards of \accine units and mlUiunlt^ os niea-uno of 
oimntitv of bacterial substance In testinfr nnd treatment \acclncs The roccinc tojft Is o hi r c. 
of a 1 per cent \olumetrlc suspension of killed bacteria and the miniunit Is 0 001 of a unit* 
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Table IV 

Changes in the Skin Sensitr'ity of Twenty-Four Patients to Vaccines Which Weee 
Not Used in Treatment. The Changes Are E-yfressed in Terms 

OF THE E.YREY and LATE LOCAL BEACTIONS 

PATIENT 

CONDITION AT 

THE TIME OF 
RETEST 

V.iCCINES USED IN TESTS BUT NOT 

IN TREATMENT REACTION 

LATE 

LOCAL 

REACTION 

3 B.B. 

Markeillv 

B. coU communis 

\r 

Dt 


improved 

Staphylococcus albtis 

u 

D 



Streptococcus viridans 

u 

U 



Streptococcus virulans 

11 

’U 



Streptococcus viridans 

u 

u 



Slreptococa(s heniolyticus 

u 

u 

i R. P. 

Moderatel}’ 

Atypical gram neg. coccus 

u 

D 


improved 

Streptococcus indiff errns 

u 

U 

5 C.B. 

Completely 

Micrococcus catarrhalis 

u 

D 


relieved 

Streptococcus hemolyticus 

u 

B 



Streptococcus viridaits 

u 

D 

7 A.W. 

Slightly 

Streptococcus indifferens 

u 

D 


improved 

Streptococcus hemolyticnis 

u 

U 



Micrococcus atbus 

u 

U 

S A. V. 

Markedly 

Streptococcus viridans 

u 

1 


improved 

B. coli commiinior 

u 

D 

9 B.G. 

Markedly 

Micrococcus catarrhalis 

u ■ 

U 


improved 

Streptococcus indifferens 

u 

u 



Streptococcus viridans 

u 

D 

10 C. C. 

Markedly 

Staphylococcus albus 

u 

U 


improved 

Streptococcus indifferens 

u 

B 

11 C.B, 

Moderately 

SI rcptococcus vi ri dans 

T 

B 


improved 

Staphylococcus aureus 

u 

I 



Staphylococcus albus 

u 

U 



Staphylococcus albus 

D 

I 

12 A. H. 

Completely 

Streptococcus viridans 

u 

U 


relieved 




13 B.S. 

Slightly 

Staphylococcus aureus 

I 

I 


improved 

Streptococcus viridans 

I 

U 

15 A.W. 

Completely 

Staphylococcus axircnis 

u 

B 


relieved 

Streptococcus her7wlyticus 

u 

B 



Streptococcus viridans 

u 

I 



Streptococcus viridans 

u 

I 

16 C.M. 

Completely 

Staphylococcus albus 

u 

I 


relieved 

Streptococcus hemoli/tirus 

u 

U 



Streptococcus viridans 

1) 

I 



Staphylococcus albus 

u 

B 

17 T. D. 

Moderatelv 

Chromogenic coccus 0 

I 

B 


improved 

Chromogcnic coccus (i 

u 

B 

IS W.S. 

^Markedly 

Streptococcus viridans 

u 

B 


improved 




22 F. J. 

Moderately 

S i rep 1 ococcus hemolyticus 

I 

U 


improved 

Streptococcus ririrlnns 

u 

U 

24 M.V. 

Unimproved 

Staphylococcus aureus 

u 

U 



Streptococcus kt molyticus 

u 

I 

2o J. S. 

Slightly 

Staphylococcus albus 

u 

U 


improved 

Staphylococcus albus 

D 

u 



B. diphtheroid 

u 

u 


•Unchanged. tUiminished. Jlncreased. 
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T\BLe IV— COVT^D 



CO\*OITION AT 

' 'CCINES USED 1\ TFSTS BUT NOT 



FlTIENT 

TIIF TIME OF 




RETEST 

IN TTrVTMENT 

RFiCTWS 

lElCTIOS 

26 E S 

Conipleteh 

EntnoiOcciif tndtficrens 

V 

V 


relie\ed 



27 E S 

Markedlj 

Staphylococcus atbus 

D 

I 


jmproi ed 

Cluomogenie coccus 6 

I 

r 



iitreitoioccus indiffereui 

U 

D 



!st)eptoeoccus tmhfferens 

V 

1 



Streptoeoccus i trtdaua 

U 

I 

2S F P 

ITniniproNe 1 

Siaphylococevs 

U 

D 

29 E P 

Warkcdl^ 

Enterococcus hemolvticus 

U 

D 


improied 

Enterococcus ttrulans 

V 

D 

30 H W 

Completely 

J3 colt comniinits 

D 

D 


relieiod 




31 C W 

Completely 

J?«<<rococc«? iitijatii 

U 

D 


relieved 

\tj'pie'il gram neg coccus 

u 

IT 



Staphylococcus olhus 

D 

D 



^streptococcus hemolyticus 

U 

TJ 



Streptococcus tindaus 

U 

U 

33 J McC 

Completely 
rclie' ed 

Streptococcus hemohjt cus 

U 

V 


Renetions Unch'inged Deere iscrl Incren^c*! 

Eirlv loo'll 40(7427^) 8(32D7c) S(1299&) 

L'lto loo'll 24 (38 77e) 25{4047e) 33 ( 20070 ) 


TvblL V 
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Chart 1. — Giaphic i opresentation ot eaily and late local reactions produced by vaccinp 
used in treatment. Patient, A. V. Diagnosis: asthma and urticaria. Duration ot ticatment: 
eighteen months. Condition at time ot retest; niarkedl}- Improved. 



Chart 2 — Graphic representation of late local reactions produced by 
treatment. Patient, H. tV. Diagnosis: mixed type of arthritis. Duration of xre 
twelve months. Condition at end of treatment; completely relieved. 
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Cliait 1 piesents tlic data of a patient ulio had n-^tlnna and uitiunia 
Aftei eighteen months of ticatment with aiitotrcnous vaccines she nas marked!} 
impio\ed A total of 61,000 milhnmts of each of fom vaccines had been ad- 
ministeied in thiit} eight do<?es The local leactioiis iolloniiig ■\atcine skin 
tests with each of these organisms befoie tieatment and those following 
identical tests after treatment aie illnstiated It is seen tliat theie was but 
little diffeience between the nheals produced the se^eial laecinos before 
treatment and those pioduced bj the same vaccines affei treatment In the 
case of the late local reactions, on the othei hand, legressne changes m skin 
sensitnity to each of the laecines weie obser\ed 

The patient nhose late local leaetions ate giaphicaJl}’ recorded m Chart 
2 suffered iwth chronic arthiitis of the ini\ed t%pe She lecened a total of 
5,400 millnimts of each of three autogenous ■\accines in fnentj'-one doses 
The late local leaetioiis follo^ving skin tests with each of these ■vaccines be 
fore tieatment and those which followed identical tests dining and again 
after treatment aie illnstiated At the time of the hist letests, iiamel} six: 
months after tieatment was begun, the patient was maikedlj lmpro^ed She 
had become sjnnptom free befoie the second retests weie made Piogzessive 
regiession m skm sensitnitj to all of the -vaccines is seen to Im%e occiuied in 
a mannei which paialleled diminution in and final disappeaiance of the s}mp 
toms of arthritis 

DISCUSSIO^ 

Tiie lesults of obsonatioiis in this small sciies of patients aie tjpicnl of 
what has been found m tlie inajoiit} of a iaige number of patients similarly 
tested and tieated As we Jiaie stated in previous ailioles^ “ these ohanges 
aie laigelj limited to that foim of skin sensitnitj which is manifested by the 
late local laceiuo reaction and, usualh, are legressno in charnctei An in- 
ciease in skin sensitivitv to one oi inoie oiganisnis has been seen to occm 
attei tientment with mixed ^aGcmes, but neiei aftei tieatment with single 
stiain ■vaccines Othei wiiteis have repoKed incicased skin sensitmt} iol 
lowing intiacutaneous and subcutaneous vaccine injections® Clawson and 
AVetheiby/ in a lepoit on intiavenous vaccine tlieiapv in nitliritis make the 
following statement “Tlie subcutaneous method (of vaccine injettion) 'icems 
to be contraindicated, since it tends to increase hjpersensitiveness, does not 
bung about a state of descnsiti/ation and produces onlj a low degico of pro 
tcction ” It appeals to ns that an nicicasc in skin sciisitivitv aftei vaccine 
injections occuis onlv when too large a dose of killed bacteiia or some other 
factoi, swell as the use ot a mixed vaccine, establishes a reseivou of antigenic 
material in oi beneath tlie skin Undoi these circumstances a lesion lesults 
wJiicli lias the etiect of a focus of infection An incienso in bacterial alleig} 
maj follow it a senes ol such injections is given® Treatment injections ad 
innnsteied bv us howcvci, using vaccine xcactions as guides, arc adjusted 
m bulk and coneentiation so as to produce a miinniiim of local reaction Thus 
the pioduction of focal lesions and an incicaso in hjperscnsitivitv have usmlh 
been avoided Retests iii patitiits under treatment with mixed vaccines composed 
of one oigauism wliieli pioduced a large late local reaction after the onguial 
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skin tests and of others -which prodnced smaller reactions have, at times, re- 
vealed increased skin sensitivity to some of these organisms. At other times, 
it was seen after retests, that reduction in skin sensitivitj*- was proceeding at 
a more rapid pace in the case of some of the organisms contained in a mixed 
vaccine than in the case of others. Further injections of the same organisms, 
but as single strain vaccines, have appeared to rectify these inequalities. The 
intense local reaction produced by the oi-ganisni, in a mixed vaccine, to which 
the patient is most sensitive seems to localize the less potent organisms within 
the reaction to such an extent that little desensitizing effect can be produced 
by them. Such a local reaction ma 3 ' even act in a manner similar to that of 
a focus of infection from Avhich sensitizing doses of the weaker bacteria re- 
peatedlj’- escape. 

We would emphasize two observed facts, viz.; (1) not onty did a diminu- 
tion or disappearance of the delajmd type of skin sensitivity' (to organisms 
used in treatment) accompany' relief of sy'mptoms but also (2) tlie.se two 
synchronous phenomena proceeded in direct propoidion to each other. 

Gollis and Sheldon® noted similar results in children with rheumatic fever 
who received intravenous injections of streptococcus products. They cite 
case histories “to show that there is a parallelism between clinical improve- 
ment, desensitization and the presence of immune bodies in the serum.” 

The above facts suggest that the symptoms which were relieved may have 
been allergic manifestations set up by the particular organisms recovered 
from the patient and used in treatment. Further evidence to this elfect 
exists in the fact that, in the case of patients who were not relieved by treat- 
ment (see Table V), the changes in skin sensitivity to organisms used in treat- 
ment were almost exactly the same in degree as those observed in patients on 
retesting with organisms not used in treatment (see Table IV). In other 
words, so far as specific desensitization to the particular organisms used in 
treatment is concerned, no greater changes were produced by treatment m 
unimproved patients than those which would have occurred without treatment. 

Persistence of an undrained focus of infection seems to be the usual 
cause of failure of autogenous vaccine therapy to be followed by improvement of 
symptoms and by regressive changes in skin sensitivity'. Our experience has en- 
couraged us, in these cases, to resume vaccine therapy after such a focus has been 
found and eradicated. 


SUMMARY AND CONCLUSIONS 

Early and late local skin reactions following intracutaneous injection of 
autogenous vaccines are described and defined. Attention is called to certain 
variations in the reactions which occur when patients are retested during or 
after courses of vaccine treatment. Data taken from the case histories of 
thirty-three patients tested and treated with autogenous vaccines are here 
collected and analyzed in order to demonstrate the following conclusions, 
namely : 

1. Regardless of the degree of clinical improvement following treatment, 
the early vaccine skin reaction remained relatively unchanged. 
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2 Re*?iessioji oi the Uitc vacune bkm icaUiou octuiietl in tlic luajoiitY 
of siiccessfulh tieatccl patientb and failed to occui in most of tliose lecening 
no benefit from vaccuie tieatiuent 

3 The degree of regressrou m mteiisitY of the late vaccine shni leaction 
uas in diiect piopoition to the degiee of impiovement in the cluneal concli 
tioii inulei ticatment 

4 Vaccine skin leactions in addition to being useful guides in the selec 
tioii of vaccine foi tieatnieiit Tie indicators of the progress of desensttization 
in vaccine tieated patients 

5 Concurrent deciease ui the Hte local vaccine leactiou and iii the pa 
tient’s svmptoms dnimg vaeeme tieatmcnt appeal to point to a lelationship 
between those sviuptoinb and a specifie seusitivitv to tlie oigainsnis used 
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THE NORMAL RANGE OF THE LEUCOCYTE COUNT DETERMINED 
WEEKLY OVER AN EXTENDED PERIOD* 


Ieving R. Juster, A.B., M.D., Glens Palls, N. Y. 


T his stucV was xinclertaken to determine the range of the leucocjde count 
taken weekly in normal subjeets under standard conditions. Although 
the project was an inyestigation in chronic rheumatic heart disease, it seemed 
necessary to digress in this direction to decide if possible a normal range, so 
that the findings in the rheumatic group might be properly correlated. 

A perusal of some of the literature revealed many valuable observations 
as well as manj' conflicting ones. In some instances investigators liave taken 
isolated counts on large groups, some many counts on small groups, and then 
again others have noted the influence of many phenomena, such as heat, cold, 
rest, exercise, and digestion. Iir their review Sabin. Cunningham, Doan, 
and KindwalP mention the findings of Galambos, Turk, and Torday, who ob- 
served the normal range to be 3,500 to 12,500, 5,000 to 10,000, and 3,130 to 
9,800, respectively. Sabin et al.^ in their study of six normal subjects noted 
an hourly rhj'thm of the leucocyte count with a progressive increase in the 
afternoon, the lowest level being in the morning, whether or not food had 
been taken. The variation was from 5,000 to 10,000, a ratio of 1:2. The 
upper limit was 13,000 in one case. Smith and jMcDowelP corroborated these 
findings and in addition observed no effect of menstruation on the count. 
Two cases were studied. According to these authors the curves of the daily 
rhythm had a characteristic pattern for each person. Swift, Miller, and Boots^ 
found 8,000-9,000 the upper limit of normal in a group of nonrheumatic persons 
and patients who had completely recovered from the infection. Their studies Avere 
made betrveen eleven and Lvelve in the morning or three and four in the after- 
noon. Garrey and Butler^ determined that at rest the basal count Avas 5,000 
to 6,000, the physical IcA-el being 60 per cent to 100 per cent above the basal 
level. Their observations are in accord Avith those of Sabin et al.' and Smith 
and McDoAvelP with regard to the fact that there is no digestive leueoej'tosis. 

The unusually Avide range of the alleged normal and the varied methods 
of observation made it necessary to set up a standax-d method of study. The 
leucocyte ciArves of Sabin et al.’ and those of Smitli and McDoAvelP' clearly 
demonstrated that the uniformly Ioav level Avas the forenoon. The time 
•Received for publication, May 2S, 1935. 

This article is the first of a series to be published on the research investigation at the 
New York Cardiac Shop, which was a special project of the Committee on Cardiac Clinics 
of the Heart Committee of the New York Tuberculosis and Health Association. This work was 
made possible by grants from the Hofheimer Foundation for three years, the New lorK 
Foundation for two years, and the Altman Foundation for one year. The balance of the funu 
was raised by the Board of Directors of the New York Cardiac Shop of which Mrs. JacK 
W^lldberg was the Chairman. This Board was a Subcommittee of the Irvington House of whicn 
Mrs. Louis L.evy was President. 
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chosen, theiefoie, wus betneen 10 30 am aud 12 Ji on Thursday ot each neek 
when possible No iurasoai phjsicat exeiliou Mas engaged in and theie i\as 
no etposuie of the liands to exlieme heat oi cold pnor to the procedure, in 
01 d« to eliminate some of the usual lariants The gioiip consisted ot 11 
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the leucocyte curves of the nine eases. The ordinates indicate the date of 
each count and the abscissas the leucocyte count. (Chaiis 1 and 2.) All the 
counts were below 11,000 in the upper limit; 435 counts were made, 94 per 
cent of which were below 9,000. This finding is in agreement with that of 
Swift, Miller and Boots.^ All the counts with one exception were above 4,000 
in the lower limit. For practical purposes, therefore, the normal range of 
the leucocyte count is between 4,000 and 9,000. The ratio of 1 :2 is similar to 
that obtained by Sabin et al.^ and Smith and McDowell- in their series. 

The curves are practically identical wdth those of the forenoon of these 
authors regardless of the fact that the latter were serial determinations on 
the same day. Furthermore, a careful examination of the morning portions 
of their curves shoived the upper limit to be below 9,000 and the lower limit 
above 4,000. 

It will also be noted in Charts 1 and 2 that season, sex, and age within 
limits of the group had no influence on the counts. The curves did not show 
an individual pattern but appeared to fall within 2 groups, 7 in one and 2 



»?30 IIJI 


Chart 3, 


(Cases 8 and 9) in the other. The latter 2 did not have as wide a I’ange as 
the former group, the ratio being less than 1:2. This appeared to be the 
difference between Subject A and Subject B in Smith and McDowell’s serie.s.- 
If these authors had studied more than 2 cases perhaps a similar grouping 
might have been found rather than individual patterns. 

Table I shows the number of counts taken on each individual and the per- 
centage below 9,000. 

Table II shows the range of counts including the average. It will be 
noted that the highe.st average count was 7,300 and that the two abnormal 
were 8,100 and 9,100, respectively. 

Chart 3 shows the leucocyte curves which were considered abnormal. 
Case 10 has two phases, the first abnormal and the second similar to the 
curves in the normal group. Case 11 in no way resembles any of the other 
curves. 

There wms no recognized physical basis to account for the two abnormal 
curves. These individuals were in a more emotional state than the others. 
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the oh^er\iitioEs of Ganej and Bntlei* %\ho noted lencocNtosis in psycho- 
logic states might explain these de\mtions In addition the> were subject 
to moie uppei lespuaton infections than the lest 

T4BLE I 
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1 
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30,600 

7,100 


3 
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0,300 

0,700 
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3,700 

30 000 
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5 

4,300 
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7,100 
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4,300 
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0,00f> 
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8 000 

7,300 
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0,100 

Abnormal 

10 

5,300 

32 000 
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11 

0,400 

32,000 

9,300 


SintMARl 

1 The leucocjte counts ueie determined ueokly in eleven noimal sub- 
jects between the nges of se\eutcon and fiftv Tliey ueie studied for a period 
of ele'sen to nmet\ eight weeks uiulci standard conditions Counts weie 
taken between 10 30 a m and 12 si once a week, eliminating cxposuic to heat 
and cold and avoiding exeieise, faclois -winch infiwence the numbei of white 
blood cells 

2 The leucocjte ciiives of nme pcisons weie so similar that two weie 
excluded as abnoimal but aie also icportcd 

3 The curses pieseiited no uidnulual patterns There appeared, how- 
cser, to be a possible grouping with so^en in one and two in the other 

4 The iiojjiial lange of tlie roniit was 4 000 to 9 000 

5 Sex, season, and age wutlun limits of the gioup had no niOueuee on 
the ieueocjte count 

CONCLUSION 

Under standard conditions the noinm! taiige of the leucocjte count is 
4.000 to 9,000 

Many tinnks are due Doctors Alfred E Cohn and Homer F SvMft for tlicir nio‘<t 
fuKice mul tonstructne entjcmii diiriog the pc-iod of »lurh to Mr Ilarrj IIoikinH 
for his a«‘*istin«.c in arranRing the Imdget, nnd to Doetor hdw ird Holtz who n«?i9tetl me 
dunng the 8tutl% 
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THE HIGXIBHCAXCE OP SERT'M IXORGAXIC SULPHATE 
COXCEXTRATIOXS IX BRIGHT'S DISEASE- 


H’^illiam S. Hoffman, Ph.D., M.D.. and Josef V. ]\Ianspiei.d, B.S., 

Chicago, III. 


' i 'HE physiologic and clinical significance of serum inorganic sulphate con- 

eentrations has until recently received little attention. Denis,’ in 1921, 
reported a nephelometric method for the determination of inorganic sulphate 
in blood. She found from 0.5 to 1.0 mg. of .sulphate sulphur in the serum of 
normal persons, with much larger concentrations in the senim of patients 
with terminal Bright's disease. The well-known technical difficulties inherent 
in nephelometric procedures have prompted other investigators to develop 
new methods for serum sulphate. Most of these methods utilize a trichloro- 
acetic acid filtrate from seiuim and differ from each other merely in the 
scheme for analyzing the benzidine sulphate precipitated in this filtrate. 
Though there is a comparatively wide variation in the values obtained by 
these methods, the results of most of them agree with each other and with 
those of Denis in two essential features — fii'st, tliat normal serum inorganic 
.sulphate concentration is of the order of 1 mg. S per 100 c.c., and second, 
that there is a marked rise in this value as renal inefficiency progre.sses to 
uremia in Bright’s disease. 

Wakefield. Power, and Keith* have drawn further eonelmsions. Report- 
ing on the use of a new oxidimetric method for analyzing benzidine sulphate, 
they compared serum sulphate concentrations Avith the results of standard 
tests for renal function in a large number of individuals. Their eases in- 
cluded normal persons, those with essential h}’pertension, those ivith early 
Bright’s disease with and without edema, and those Avith terminal Bright s 
disease. These authors haA-e found that in uremia serum sulphate concen- 
tration rises along Avith urea, reaching A'alues of more than 30 times that of 
normal. In addition, thej' reported that many patients with hypertension or 
with early glomerulonephritis, Avho as yet .showed no deviation from the 

•From the Departments of Physiological Chemistry and Medicine. Chicago Medical School. 

Received for puhlication. June 13, 1935. 
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noiinal in most of the eoraraon tests for lenal efficiencj’, incliiding that of 
urea clearance, all each showed ele\ations of serum morgame sulphate These 
authois submit the deteimination of seium sulphate as a test of eailj renal 
inefficieuo similar to and as laluable as the concentiation test, the phenol* 
suiphoiiephthalem test, and the luea clearance estimation 

These lesults aie obviouslj of great impoitanee if couoboiated Aside 
fiom the theoietical physiologic significance of such caily rises ni serum 
inorganic sulphate concentiation, the piaetical ^alue of being able to gauge 
eaily lenal inefficiency by a compaiatncly simple determination of a blood 
constituent would be leiy much appieeiated bi clmieians The piesent in 
lestigation uas uudeitahen piimaiih for the purpose of such a conoboiation 
But the study’ has been bioadened to include tlie role of seium sulphate m 
moie advanced Blight’s disease, especially its effect upon the production of 
acidosis in uremia 

METHODS 

A cntieal sunei uas fii’st attempted of the recent metliods foi deteimining 
serum sulphate It was soon discoieied that tliosc methods, including that 
of Pouei and 'WaKefiold,^ uliich depend upon the piecipitation of benzidine 
sulphate fiom a ti>chIoroaeetic acid filtiate of seinra by the addition of 
benzidine in acetone, aie subject to seuous eiiois because the precipitate 
obtained is contaminated uith other substances paiticnlarly benzidine phos 
phate The i allies obtained by such methods mni be too high bi about 35 
pel cent in noimnl serum and by as much as 300 pei cent m seium from 
uremic patients 

A neu method has theiefoie been deieloped in this Inboiatoiy bi Hoff- 
man and Caidon,^ uliich attempts to a\oid these eiiors and uhich gnes 
equalh consistent lesuUs uith both noimal serum and that from uiemic 
patients Tn this method, a protein fiec, phosphate free filtiate fiom serum 
IS obtained bi coagulating the diiuted seium bi heat in the piesence of feinc 
chloride, ammonium acetate, and ammonium hydroxide, as in the senior 
author V inetliod foi senira total base In this ■viatei clear filtrate, sulphate 
can be prcLipitatcd in the usual maiinei by’ the addition of benzidine chloride 
and acetone Pine satini cnsfals of benzidine sulphate aie obtained, uhich, 
aftei uaslmig three times uith acetone in a speciallv designed centrifuge 
tube, are analyzed bi oxidation uith IQInO^ as m ICiamer and TisdallV 
method for seium potassium 

The aioiage concentiation of serum inorganic sulphate by this method 
m fort\ two nonml peisons uas 0 78 mg S per 100 cc uith a standard 
deintion of +0 10 mg (sec Tig 1) The maximal noimal lalue found uas 
1 0*1 mg S pel 100 c c 

In oidoi to ascertain the lole of seium sulphate m Blight’s disease, a 
study uas made of sixti patients In these patients, simultaneous determin.i 
tions uere made of serum sulphate blood inea nitrogen, and the urea clear 
ance In addition, m those eases of maihedly Dictated sernm sulphate, com- 
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plete electrolyte balance studies were attempted for the purpose of estimating 
the part played hy sulphate iu the production of the acidosis so character- 
istic of uremia. 

The chemical methods employed ivere the following; urea nitrogen, Van 
Slyke and Cullen urea clearance, Moeller, McIntosh and Van Slyke f total 
base. Hoft'man;^ chloride, Van Slyke and Sendroyf phosphate, Fiske and 
SuhbaroM'd'’ protein, macro Kjeldahl; carbon dioxide, Van Slyke and Cul- 
len;” serum sulphate, Hoffman and Cardon.^ 

The estimation of base combined with phosphate, protein, and bicarbonate 
was made from data given by Peters and Van Slyke, assuming a serum pH 
of 7.35. This of course involves an eiTor; but the extent of the error for the 
total anions probably does not exceed 2 millieqiuivalents. For the purpose 
of electrolyte balance studies, an error of such magnitude is insignificant. 



Fig. 1. — Frequency chart showing the range of serum inorganic sulphate in normal ailuHs and 
in patients with essential hypertension. 

Undetermined organic acid was estimated by subtracting the total of the 
determined anions from the total base. In normal serum, these undetermined 
acids ranged from 3 to 6 milliequivalents per liter. 

RESULTS 

In Tables I, II and III are presented the results of the chemical studies 
made on ail sixty patients. The data from twenty-seven patients with hyper- 
tension with comparatively little renal involvement are shown in Table I. 
In Table II a miscellaneous group of cases of Bright’s disease are presented. 
Table HI includes the electrolyte balance studies made on those patients who 
were iu or near uremia. With the exception of the last two cases, in which 
cardiac failure was the most prominent finding, the cases in Table HI are 
given in the apparent order of severity of uremic symptoms. 
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Table I 

The Eelationship Between Sekuai Inopganio Sulphate, Blood Urea, and Upea CLEARA^CB 
IN Oases op Essentiil Hypeptension 


CASE 

SEX AND 

AGE 

BLOOD URE V 
ilG N PEJ 

100 CC 

SERUM SULPHATE 
MO S PEP 

100 CC 

UREA CLEARANCE 
PEP CENT OF 
NOPJIAL 

1 

F 

24 

97 

0 85 

67 

2 

M 

21 

19 3 

0 92 

42 

4 

F 

54 

174 

0 89 

58 

5 

U 

4S 

17 

0 78 

111 

G 

F 

42 

12 9 

0 88 

58 

7 

M 

52 

19 4 

0 9S 

96 

11 

r 

46 

24 1 

0 71 

76 

12 

F 

48 

Id 4 

0 81 

42 

17 

u 

37 

151 

126 

71 

19 

u 

55 

151 

0 72 

57 

20 

F 

38 

19 2 

DOS 

57 

22 

F 

38 

97 

0 45 

74 

23 

F 

30 

90 

0 63 

35 

25 

M 

50 

23’ 

106 

69 

2G 

M 


14 4 

1 02 

74 

28 

P 

27 

97 

0 73 

51 

29 

F 

2C 

10 7 

0 55 

42 

3Q 

M 

55 

no 

0 9S 

80 

30 

U 

23 

210 

0 91 

CS 

39 

\t 

07 

12 5 

0 39 

48 

40 

M 

54 

10 0 

OSO 

34 

44 

M 

50 

ICO 

043 

08 

45 

F 

42 

130 

0 60 

53 

4G 

M 

45 

04 

DOS 

52 

47 

F 

62 

118 

0 94 

45 

50 

F 

40 

22_7 

0 75 

33 

55 

F 

40 

no 

0 67 

44 


Table II 

The Beiationship Between Sepusi Siiphatc, Blood Uiev and Ure\ Clearance in 
Miscellaneous Types op Bnonr s Disease 


CASE 

SEN AND 
AGE 

BLOOD 

UPEA 

MQ N PEP 
100 C C 

SEPUM 

SULPHATE 

MO S PEP 
100 CC 

UREA 

CLEAPANCE 
PER CENT 

OP NOP'IAL 

DIAGNOSIS 

3 

M 42 

37 2 

2S7 

13 

'Mnlign'int nephrosclerosis 

8 

M 53 

176 1 

COO 

4 

Afnlignant nephrosclerosis 

10 

F 36 

20 4 

0 77 

2d 

Chronic glomorulonephritis 

18 

M 40 

33 2 

0 73 

30 

Chronic filomcrulonephritis 


M 74 

22 5 

0 49 

24 

Arteriosclerosis 


AI 55 

10 0 

1 42 

31 

Cnrtlmc decompensation 


M 3S 

410 

1 75 

20 

Canine decompensation 


M 40 

39 6 

2 44 

27 

Cirliic decompensation 

37 

M 27 


1 17 

CO 

Amyloid nephrosis 


jr 5o 

160 0 

7 90 

- 

Nephrosclerosis, coma 


M 43 

94 0 

3 39 

5 

Malignant nephrosclerosis 


U 49 

3o4 

0 89 

43 

Cardne decompensation 

40 

M 21 

’5 4 

1 09 

50 

Chronic glomerulonephritis 
\'.i{h edema 

51 

M 31 

”0 2 

1 50 

10 

Chronic glomerulonephritis 
ivith edema 

fO 

Sr 34 

44 0 

2 70 


Chronic glomerulonephritis 
mth odenm 
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The patients with essential hypertension showed in almost all cases nor- 
mal seinm sulphate as nell as urea This nas true eien m those cases in 
which inea cleaiance yas alreach belo^i the nummal normal \alue of 75 pei 
cent E-ven those patients nho alieady showed elevations of blood luea gave 
most often noimal sulphate values In the miscellaneous group of patients 
it was found too that seium sulphate was ijsuallj vuthin noimal limits, and 
that not until uie**! nitrogen was clistinctU elevated above normal vras there 
a consistent rise in sulphate There are seveial exceptions (Cases 17, 31, 37) 
In these, sulphate was elevated even though blood virea nitrogen was still 
below the maximal noimal of 23 mg pei 100 e c Tvro of these cases (31 and 
37) had the complicating factoi of edema 

These findings aie peihaps better visualized when expiessed giaphieallv 
III Pig 1, the distiibutiou of serum sulphate in twentv seven eases of hvper 



Pig’ 2 — Relationship bet'neen serum Inorganic culphatc and uiea clearance In patients 
with liypertcn«iion or Brights disease The points enclosed In the rectangle repre«'ent sulphate 
%alues found within normal limits when the urea clearance alroa 1> showed renal function 
less than the normal minimum 

tension is compared with that of tlie foitj t«o normal persons studied bi 
Hoffman and Caidon* The distubution, «ith tlie e\ception of one sahie, is 
obvionslj simdai 

In Fig 2, serum siilpbate is plotted against the urea elcaianco in all the 
oases studied In some of the uremic patients, it iras impossible to deteimme 
urea clearances In siieh patients svitb blood luea nitrogen of 150 mg per 
100 ce or higher, it has been found bj Van Sljhe and otlieis” and bj other 
iinestigatois including oiiisehcs that the ure.a clearance Mas most often be 
)oH 4 pel cent Such an assumption lias flierefoie been made in these eases 
The plotted lalues in this chart base a logaiitlimic distribution, sulphate 
tending to remain constant until urea cleaiance had diopped to Iom sallies, 
then rising rapidly as urea clearance sinks still further It can be seen that 
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tiveiity-fom- eases still showed normal sulphate values when the urea clear- 
ance had already dropped below the minimal normal. 

The logarithmic distribution of values in Pig. 2 is similar to that found 
by Van Slylce and his coworkers’“ when they plotted blood urea nitrogen 
agaimst urea clearance. Such a sirailai-ity suggests a correlation between the 
levels of serum sulphate and urea. Pig. 3 illustrates this eon’elation more 
directly. Serum sulphate is seen to remain around normal until urea N rises 
to about 35 mg. per 100 c.e. Then the two values rise together, so that in 
uremia both are from 10 to 15 times as high as normal. 

In Table III, sulphate, like other .serum anions, is expressed in terms of 
miiliequivalents of base neutralized. In this way, the role of sulphate in 
producing a lowering of the alkali reserve (as expressed by HCO-) can he 
estimated. In uremia, sulphate is seen to have risen to as high as 8 milli- 
equivalents per liter, which per se would contribute considerably to the 



Fig. 3. — Relationship between serum inorganic sulphate and blood urea nitrogen in patients with 

hypertension or Bright’s disease. 

production of acidosis. In all ea.ses of markedly elei’ated sulphate, phosphate 
had similarly risen. The rise in the two anions accounts for most of the drop 
in bicarbonate. In a number of cases, however, the lowered bicarbonate was 
found iiartly due to a lowering of total ba.se without au equivalently gi'aat 
reduction of chloride. In fact, in several cases (53. 27, 57) serum total ba.se 
was low while chloride was even higher than normal. 'Whether this condition 
is a genuine phase of uremia or whether it is due to the particular clinical 
management of these patients could not be determined. In severe uremia, 
particularly after gastrointestinal symptoms had become prominent, serum 
total base and chloride were both correspondingly low, and the diminished 
alkali reserve could be entirely accounted for b}- the rise in sulphate and 
phosphate. It should be further pointed out that serum sulphate was highest 
when serum total base was very low. 
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COMMENT 

Sulphate, like luea, is a metabolic Maste ] lodiict eliminated fioin the 
bodj clneflv bj Avay of the kidneys One should theiefoie expect to find 
the level of seiuin sulphate lelated to the degiee of lenal efficiency The 
lesults obtained heie add confiimation to the alieadA ample e\idence of this 
relationship as reported by Denis,* Meyei Bisch,*'* Loeb and Benedict,*-' Cuth 
beitson and Tompsett,**^ "Wakefield and others,* and Hacy ** When the renal 
function IS greath impancd, sulphate is letained in the blood 

On the othei hand it is liaidly to be expected that sulphate letentioii 
should oecui uhen the compensating pouer of the kidncAs and circulation 
IS still good, as expiessed In normal concentiation tests noimal phenol 
siilphonephthalein exeietion, oi bi normal men cleniance TJie present 
m\ estigation could find no confiimation of tlie claims of Wakefield and his 
couorkeis of such an early use in sulphate On the coiitiaiy, many of the 
hypei tension cases reported hcie showed a loweiing of uiea clearance to 
about 50 per cent of the mean noimal, uithout any othei indication of renal 
imolvement In all these cases ivith one exception, sulphate uas uithin 
normal limits In se^eial cases too, uhen urea A\as already distinctly ele 
vated, seium sulphate uas still uitliin normal limits It seems therefore, 
that serum sulphate concentiation cannot be used ns a test for early renal 
inefficiency 

The roughly paiallel rise of both sulphate and urea in advanced Bnght^s 
disease, as shoun m Fig 3 has already been mentioned Neithei Denis nor 
Wakefield could recognize any distinct con elation between urea and sulphate 
retentions But Cuthbertson mid Tompsett*® and Loeb and Benedict*® did 
affirm such a lelationship Fig 3 undoubtedlA shows a great deal of scatter 
ing and the numbei of cases is probably too small to make a quantitatne 
estimation ot correlation But it is quite apparent from this chaid that ulien 
lenal efficiency’’ is markedly impaiied seium sulphate uses •^\ith a lapidity 
similar to tliat of urea 

The cause of tlie acidosis m iiiemia has been gi\en coiisideiable attention 
by mvestigatois of Bright’s disease This question is thoioiighJy’ discussed 
by Peteis and "Fan Slyke’” and by Peteis*® The piimaiy distuibance is 
probably the gieat loss of fixed base in the uiine pioduced by diuiesis and 
by the inabilitA of the damaged kidneys to coinert a sufficient amount of 
uiea into ammonia foi the purpose of iieutralinng excieted acids This loss 
of base is leflected inteiiialh fiist as deludiatioii and second as a louciing 
of the seium total base concentiation All the uremic patients in the pieseiit 
group sliowed tins phenomenon IIouCAei, onl\ in the absence of a corre- 
sponding loss of chloride docs this loss of base pioduce a considerable louer- 
ing of the alkali reseiAc Cases 15 27, 53 54 56 and 57 illustrate the 
diminution of alkali icsene caused m part by the unbalanced loss of total 
base and chloride But m othei cases, it is chieflA the retention of sulphate 
and phosphate that is lesponsible for the loueied bieaibonate The lelatnely 
undisturbed le\el of undetei mined acids shown m Table III adds confirmation 
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to the belief that in uremia there is little retention of unknown organic acids, 
unless a suiierimposecl earcliac failure has allowed an aeenmiilation of lactic 
acid, as pointed out by Meakins and Longd® 

These findings are essentially the same a.s those recently reported by 
Atchley and Benedict,-'’ by Briggs, and by Greene, "Wakefield, Power, and 
Keith,’’- who used other methods for the determination of serum total base 
and serum inorganic sulphate. However, the extent of the sulphate retention 
reported here is much less than that found by these authors. The maximum 
serum sulphate reported by Atchley and Benedict was 19.5 m.eq. per liter, 
by Briggs, 9.2 m.eq. per liler, by Greene, Wakefield, Power, and Keith, 16.2 
m.eq. per liter, whereas the maximum found by the present sulphate method 
was 8.0 m.eq. per liter. In the paper by Wakefield, Power, and Keith,- where 
no electrolj'le .studies were made, values of 20 m.eq. or more per liter are 
suggested. Such high values are improbable, as Peteivs’® has pointed out. 
The rise in serum sulphate, then, is an important factor in the production of 
nephritic acidosis, but the role it plays is probably less significant than that 
assigned to it by recent investigators. 

In spite of the probability that the values for senim sulphate obtained 
by Wakefield and his coworkers are too high, one cannot entirely dismiss 
their findings of higher than normal sulphate in many early cases of Bright's 
disease. Many of their eases which showed this early rise had the compli- 
cating factor of edema. Several of our case.s, too, of edema of either nephrotic 
or cardiac type showed an unexpected elevation of serum sulphate (Cases 
31, 33. 37, and 60). In such eases of edema, chloride is at times also found 
higher than normal, even when serum total base is normal or lower than 
normal.-’ These findings suggest that factors other than renal efficiency may 
be concerned with the excretion of sulphate. Such a possibility is further 
enhanced by the work of Maey,”' who showed that urinary sulphate excretion 
in normal persons varies markedly throughout the day even though serum sulphate 
concentration changes comparatively little. Denis and others,-^ too, found that 
diuretic measures can produce a rapid diminution in serum sulphate, 'fhe 
amount of sulphate excreted, even with normal kidne.vs, may depend upon 
the amount of base .simultaneously available for excretion. If this is so, one 
can explain not only the high sulphate in cases of edema but also the appar- 
ent lack of correlation between urea and sulphate retentions in some advanced 
cases of Bright’s disease. In order to throw more light on this subject, the 
authors are at present studying sulphate clearances under varying conditions 
of base excretion. 

SUMMARY 

A new method for the determination of serum inorganic sulphate has 
been developed, which avoids the errors of previous methods and which gives 
equally consistent results both with normal serum and that from pathologic 
cases. The average concentration of serum sulphate in forty-two normal 
persons was 0.78 mg. S per 100 c.e. with a standai*d deviation of ± 0.16 mg. 

Sixty patients with hypertension or Bright’s disease were studied for 
the relationship of serum sulphate to blood urea and urea clearance. 
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In twenty se^en persons with essential Mpertensioii, serum sulphate had 
a distribution similar to that of noimal persons 

There was no cMdence that a rise of seium sulphate Mas often the first 
indication of renal inetficieiicj On the coiitrarj, in tneiitj foui out of sixt's 
persons studied seium sulphate uas still normal nlien uiea clearance uas 
alieady below the minimal noimal le^el In some of these patients, blood 
urea was alieadj distinctly ele\ated Seium sulpliate deteiminations arc 
therefore of little help in determining eaih lenal inefficiency 

111 patients uitli teiminal Blight’s disease, seium sulphate lose loughl^ 
paiallel to blood urea, and leached \alues of 12 mg S pei 100 c c oi 8 
miHiequnaleiits pei litei 

An anahsis of the electioly te balance in eighteen cases of uiemia slioued 
that the rise of seium siUphate, like that of phosjiliate, pla\ed a considerable 
role in the pioduction of uremic acidosis 

These icsults aie discussed and the suggestion is made that factors other 
than tile degiee of renal e\cre^ol^ efficiency ma\ also be coiieeined with the 
level of seium inorganic sulphate 

The paticnta studied m this mvestigition were from the dispensary of The Chicago 
Medical Scliool and from the wards of the Cook County Ho'^pital Tlie authors wi«h to express 
then’ appreciation of the cooperation of the staff of tlie Cook Count\ Hospital 
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WATER RETENTION IN OBESITY AS DETERMINED BY THE 
VOLHARD DILUTION AND McCLURE-ALDRICH TESTS" 


Michael 6. Wohl, M.D., and L. N. Ettelson, JI.D., Philadelphia, Pa. 


' j ’HERE is a growing belief in fliis country that obesity is purely alimentary 
in nature. The champion of this school of thought is Newburgh and his 
associates.' In the continental clinics the problem of obesity is looked upon 
as of dual character — exogenous and endogenous or constitutional. In prac- 
tice it is quite difficult to know where exogenous obesity ends and endogenous 
begins, and in treating the two types of cases very little difference is found 
in their reaction to the dietaiy regimen. The purely mechanistic conception 
of Newburgh, however, does not fully account for certain well-known clinical 
observations, such as the accumulations of fat limited to certain localized areas 
of the body in some types of obesity ,- for example, in the eunuchoid type of in- 
dividual, fat tends to accumulate in the gluteal region, hips, breasts, and mons 
pubis. Such an individual may be made at times to lose Aveiglit on a restricted 
diet, yet in the locations where fat accumulates most, the fat is likelj' to remain. 
The girdle obesity of pituitary disease and of Dercum’s disease, in which fat 
accumulates in isolated masses in places subject to pressure, while the face and 
extremities remain uninvolved, Avould strongly suggest that besides energy intake, 
other factors, particularly endocrine, arc involved.- This contention is borne out 
by the experience of Skoptzi, who developed suprapubic and trochanteric pads of 
fat after castration, as well as by the frequency with which obesity folloTfs child- 
birth and menopause. The animal breeder has laiown for a long time that by 
means of castration, he may readily fatten bis stock. The role that tlm 
endocrine glands play^ in regulating energy balance and tissue activity is 
Avell recognized, but the manner in which a dysfunction of one or another 
of these glands affects this regulation is not as yet clear. It is interesting 
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ill this connection to call attention to the observations of Wade H Blown 
in logaid to obesiU in lahbits, which he bclicNCs to be of hereditary and 
endociine oiigin intliei than diet.'irj in chaiactei ® 

The oiigin of obesity mil be bettei iindeistoocl when a solution is offeied 
to (’xphiin how noimal weight is niainfaiiied and to expl.nn fuithei why the 
obese do not continue to gam in weight mdcfiuitely but leacli ii leiel of 
stability foi long pciiods of time It was Van Nooulen’s beliel that econo 
mies 111 the total metabolism ot the obese weie conditioned by a Jiypotlnroid 
state ^ This lie assumed to be cMdenced by a low basal metabolic late As 
a mattei of fact, the basal metabolic late is so niegulai and inconstant in 
obesity' as to be of no gieat moment m eiucidatiiig the pathogenesis of the 
disease In fifty -two eases of obesity' in which the patients were iiudci ob* 
ser"vation at the Ductless Gland Clinic of Temple Unneisity' Medical School 
from Apnl, 1931 to Apiil, 1933 only se\entccn had a peiceptibh low basil meta- 
bolic latc Three patients had unusualh high metabolic lates Two of these, with 
obesity' of ceiebral oiigin, had latcs of plus 30 pei cent, and plus 37 pei cent, 
lespectnely, while the thud patient, who latei dei eloped typical thyioto-^i 
cosis, had a rate of phis 47 pex cent Twenty nine patients showed basal 
metabolic lates witlim the lange of nonnahty (see Table I) The extremely 
low basal late that is occasionallv obsened m obesity is not chaiaeteiistic 
of the disease It is well known tliat a decicased basal metabolism is found 
111 undeinutiition, in pituitaiy emaciation (Simmond's disease), and in ad 
lanced Addison's disease Obesiti is not necessniily a symptom of hypo 
tliyroidism, at the present time we ha\e tJiicc patients who aie underweight 
lather than oieiw eiglit, and who pieseiit otheiwise typical symptoms of hypo 
thjroidism with metabolic Kites laning between minus 38 pel cent and 
minus 22 poi cent 

Table I 


Basal Metabolic Rate in Obesiti Total Numbei or Cases, 52 


NUAtBER OF CASES 

Below 20% 

8 

-11% to -19% 

n 

- 1% to -10% 

11 

Normal 

5 

+1% to +10% 

1*' 

Otct +10% 



Stinng and E\ans® liaTc lecenth pointed out that wlien basal metabolic 
rates aie estimated on tlie basis of actnc tissue mass lathei than on surface 
area it will be found that metabolism in obesiti pioceeds on a high lathci 
than on a low lei el 

Specific Dynamic Action of Food — Tint thtie au isol.itid obese patients 
who aie lefiactoii to the speufic dynamic action of food is well attested 
to by the woik of Bolly ® Plant' and otUcis Iloweici, othei nncstig.itois 
found nonnal oi highei figiues than foi normal contiol peisons 

One ot us® has studied tlie speufic dinamic action oi food in a group of 
obese patients after a mixed meal and in anothci gioup after a piotein meal 
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(see Tables II and III). In the first series the readings were taken at the 
end of fortj'-minntes and one and one-half hours after the mixed meal. Sub- 
sequently the method was altered and the reading was taken at the end of 
the first and second hours after ingestion of a protein meal consisting of 
100 gm. of broiled chopped beef and 100 c.e. of water. The results of these 
obseiwations are presented in Figs. 1 and 2. After the mixed meal only in 
one patient was there observed a complete absence of specific dynamic action 
of food. This patient was suffering from dystrophia adiposogenitalis. In 
another patient with a thyroovarian obesity the specific dynamic action of 
food was considerably increased over the noinnal. It is rather interesting to 
note that this patient was intolerant to thyroid therapy. One-half grain of 
desiccated thyroid gland three times a day for ten days produced marked 
symptoms of thyrotoxicosis. The stimulating effect of a protein meal was 



Figf. 1. — ^Effect of ingestion of a mixed meal on heat production. 
Fig. 2, — ^Effect of ingestion of a protein meal on heat production. 


computed in fourteen ohese patients; the results Avere essentially the same 
as obtains in normal persons Avith the exception of three patients. Tavo of 
these Avere of the dystrophia adiposogenitalis type and one of obesity inci- 
dent to menopause. In these three patients the response to the protein meal 
Avas loAV (see Table III). If one bears in mind the great variations in specific 
djmamie response of normal uidividnals, it is apparent that no definite opinion 
in general can be formed as to the role this factor plays in the pathogenesis 
of obesitjL 

Bernhardt® claims to have found long pci'iods of depressed metabolism (nega- 
tive phases) in the obese after light Avork and after a meal. Later investigator.s 
failed to confirm these findings.’^" 

Water Beiontion . — In planning a therapeutic program for an ohese person 
the problem of Avater metabolism should be taken into account. How great 



WOHr.-LTTELSON : WATER RFTENTIOK IN' OBESITY 


393 


a Joss of body weigJit iji«iy J)o due lo loss of WMfer be .'ippreeiated from 
Die woik of Gamble, l?oss and TisdalP* Tliey computed tlie w.nter w'ejfrhl 
lost dnniifr fasting’ ni teims oi fixed bases .and tlins weie able to deteimine 

Table II 

ErtEcr OF lf,r.ESTiON op a Mixed Mfil o\ Hevt ProDLCTios 


N\ME 1 

AGE I 
lEAPS 1 

1 

1 

weight I 
POUNDS 1 

! 

HFIOllT j 
INCHES 1 

BASAL 

P\T£ 

i METABOLIC KATE 

1 _ __ 

1 PEP. CENT DIFPEF 

I ESCE FrOir BVSAL 

1 OF PATIENT 

45 AflN 

AfTER 

Ml \L 

90 5im i 
1 AFTER ' 
' MEAT 

45 MIS 
AFTFR 
ilFAL 

; 90 MIN. 

' AFTI I. 

1 MFAI 

I K 

1 5 

lO'l 

hfl 

-,0 

1 -,n 

-.n 1 

0 

0 

R P 

17 

1 Ija 


- 0 

- 2 

' + 5 ; 

' (^) 

14 (3) 

T B 1 

IS 

' i*ao 1 

i>7 

fjo 

+20 

' -fJO 1 

(-) 

(-) 

N S 

JS 

135 

GS 

-12 

-37 

-10 

(. (-) 

•! (+) 

(’ W 1 

JS 

1 237 

70 

+ 2 

+ 5 , 

+ s 

T (+) 

7 (+) 

M il ] 

41 

1 204 

(>1 


+17 

+25 

,S (f) 

4S (+) 

I> G i 

42 

1 332 1 

64 

- 5 

+ 5 

+ 2 

I0(+) 

7(4) 


t\bll ni 

Effect of I^^F^»TIO^ or a Pfoteis \rE\L on Hem ProDucnos 


AGE 

SEX 

IV'EICnT 

POUNDS 

lUroiiT 

INCHES 

BASAL 

TATE 

AfETABOnC RATE 

PER CENT DIFPERENCL 
FROM BASAL OF 

P ATIEVT 

1 HOUR 
AITEP. 
MEAL 

J Hours 
AFTER 
MEAL 

1 HOUR 
AFTER 
MEAL 

2 IIOUPS 
AfTER 
MEAL 

57 

F 

216 

64 

-21 

- 8 

- 8 

3S (+) 

13 (+) 

29 

F 

259 

66 

0 

+ 7 

+J2 


32 M 

41 

F 

202 

01 

-21 

ill 

-11 

32 (+) 

10 (f) 

15 

M 

234 

67 

-11 

0 

+17 

11 (+) 

28(+) 

13 

31 

151 

65 

H 1 

+ 2 

+ C 

1 (-) 

3(+) 

12 

F 

178 

60 

-22 

-22 

-14 

0 

8(+) 

21 

F 

227 

05 

-13 

-21 

- 0 

s t-) 

4(+) 

44 

F 

202 

62 

0 

0 

- 9 

0 

O(-) 

45 

Xl 

270 

71 

0 

+ s 

+20 

8(+) 

26(+) 

32 

F 

2C9 

64 

0 

+ 7 

+11 

7(4) 

11 (+) 

15 

F 

157 

63 

-20 

-16 

-12 

4 (+) 

S{+) 

20 

F 

160 

01 

- 7 

-11 

- 7 

4 (-) 

0 

21 

M 

16G 

61 

+29 

+44 


15 (+) 


55 

F 

365 

G1 

+ 2 

+ 2 

+ 5 

0 

3f4) 


the amount of water lost fiom cellular content and intiacelhilar storage 
Results in one of then cases, A G , an epileptic child wlio fasted foi fifteen 
days, sliowed that 62 pel cent of the loss of bodj weight was due to loss of 
wMler The figures follow’ 

Intr icollulnr nnter loss cc 


Duo to (k^tniction of protoplasm 

1,620 


Due to reduction of coll Aolamc 

470 

2,090 


Evfncellulnr A\ater loss 

120 


Total loss of ljod 7 water 

2,410 


Loss of bodj wciglit 

3,920 

gni 

Bodj- wojght loss due to water 

02 

per cent 
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In llie study of water inetabolisni there are to be considered four sources 
of water to the organism and three sources of water elimination. The factors 
involved in water balance as given by Newburgh and his associates are:’- 

Watcr Exchange: 

AV.\ILABLE WATEK 

GRAMS 

A. Water cliunk 

B. 'Wiuer of foot! 

C. W.ater of o-i^iclation 

D. Preformed water 

Clinical studies of water balance by computing only fluids ingested and 
fluids excreted in urine and stool do not represent completely the true con- 
ditions of water exchange. Besides the water a person drinks as such and 
the water contained in food (meats run over 50 per cent water, vegetables 
over 75 xier cent water, etc.), water is foi-med from oxidation of organic 
hydrogen of food. Another source of available water is from oxidation of 
protoplasmic hydrogen during the breaking down of body material in the 
process of combustion, yielding the so-called preformed water. The total 
pi’oportion of water formed by oxidation of food is in the neighborhood of 
300 gm. for a person at light activity. The quantity of preformed water in 
the body has a more or less fixed relation to living tissue. With deposition of new 
tissue there is likewise a retention of a corresponding amount of w'ater. Preformed 
water under normal conditions is too negligible in amount to be of clinical impor- 
tance, but in starvation the amount may reach large proportions. In practice 
one sees patients who are on a strict diet far below’ energy liberated, and yet they 
fail to lose iveight ; the probable explanation of this failure to lose wmight is the 
abnormal retention by tlie tissues of preformed w’ater. It appears then that pa- 
tients on subealorie diets, although actually ingesting less fluids than on higher 
diets, derive significant amounts of WLoter from preformed sources. 

Water lost from the body is represented by urine, stool, and water 
evaporated from the skin and lungs — insensible loss. Urine usually is re- 
gai’ded as the major source of w’ater loss fi'om the body. However, it should 
be borne in mind that the insensible loss of water is continuous and under 
luuisual conditions may exceed the amount lost through urine. Newburgh 
and his associates'® estimated the daily insensible loss of ivater in persons 
at normal activity to average from 1,000 to 1,500 c.c. They also furnished 
an accurate account of water exchange in connection wdth the study of the 
total metabolism in obesity. They found that departui’es from predicted 
losses of weight w’ere ahvays accounted for by storage or loss of w’ater.” 
Van Noorden in 1910'® has already indicated the importance of w’ater and 
salt restriction in treatment of obesity. 

Oertel'“ showed that the quantity of water that entered the organism 
affects the accumulation and consumption of fat. It w’as also observed that 
when the loss of w’ater w-as greater than the intake the fat accumulated m 
the body decreased. Zondek'^ described patients w’ho retain w’ater as of the 
salt water obesity type. Bauer'® speaks of them as cases of ly’dr ©lipomatosis. 

In 1931 one of us'® called attention to the importance of w’ater storage 
as a contributing factor in obesity and reported satisfactory results from the 


WATER GIVEN OFF 

GRAMS 

E. Water of urine 

P. Water of stool 

(J. Insensible water 
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intravenous use of saljigan in a gioup of patients uho failed to lose uciglit 
on a strict submaintenance diet, the stationaij level of weight being doubtless 
due to hidden v\atei letention Rownitiee and Biiinstmg'’'^ latci lepoited two 
cases of obesitv chaiacterized bv’’ stiihing letention of v\atei and in whom 
v^ eight loss vras induced by saijrgan 

To determine latent water letentioii in obesitj vie have been using tlie 
Volhaid dilution test and the McClure Aldrich slvin test 

ydlliaid Dilution Test — Method The patient is given 1,500 e c oi 1,000 
c c of tap watei on an emptj stomach and the urine is collected at hourly 
intervals for the ne\t foui hours Dm mg this test the patient is permitted 
to be up and aiound and to cair> on his usual duties The amount collected 
for four lioiiis is measuied, the specific giavitj taken, and loutine unnaljsis 
is made on the mixed specimen Patients who show caidiovasculai disturb 
ances oi whose urine shows some deviation fiom the normal are eliminated 
as unfit for this test Accoidmg to Pratt, a noimal four hour output bj 
the Volhaid test is equal to oi greater than the intake A inoie leeent studj 
bj Bartels and Bluni'’^ seems to indicate that an output slightlj below the 
intake maj be legarded as noimal, and after ingestion of 1500 cc, the 
average output of then control subjects was 1,334 c c Accoidinglv, we have 
accepted as abnormal onlj those results which show a negative balance of 
moie than 200 c c 

Hcsidi^ Thu tj ‘SIX patients fiom the Ductless Gland Clinic, Temple Uui 
vcisitv Hospital weic studied Thej wcie all moie than 10 pei cent ovci 
v^eight as compaied with accepted noinial weights Ot this gioup seven 
patients oi 19 pei (.ent had a gieatei output ot mine tlinn intake ot watoi 
Ten patients oi 28 pei cent had an output within the iniige ot normalitj 
Nineteen patients oi 53 per cent had an output definitely less than the intake 
of fluid, averaging a negative balance of 515 cc in four hours These 
figures, as given in Table compaie favoiably with a previous study on 
dilution tests in obesity publislied by one of us"* in 1932 This study preceded 
tliat of Mahmud*^ to uhom Bartels and Blum in then revieu of the subject refei 
as the fiist to deseiibe studies of this inturc 

It v\ouId appeal that inoic than half of the obese patients in this study 
sliowed a distuibaiice lu the watei balance as evidenced by tlie Volhaid 
dilution test In the tlinty two subjects moie than 10 pei cent oveiweight 
studied by Bartels and Blum, seveie watei letention (output less than 1,000 
cc after 1,500 cc intake) oeciiiied in 28 pei cent, tlie lunnbei of then 
patients who had a negative balance of 200 cc oi moie was twentv, oi G2 
pel cent of the group This lattei figure coincides moie closeh with our own, 
and in oui opinion lepiesents a tiiier appioximatiou of tlie incidence of water 
letention in obesitv Analysis of oui data, as well as that of Bartels and 
Blum (see Tables V and VI) leads us to disagiee with tlien conclusion tliat 
‘obese subjects do not letain fluids to a gieat degzee, as lu on)\ 7 per cent 
was the output less than 1 000 c c C uefiil studv of then data shows that 
the 7 pel cent applies to patients fiom 0 to 10 pci cent ovciwcight and not 
to patients moie than 10 pei cent oveiweight into wlncli class the obese 
individuals would tall lu compiling Baitels’ and Blum’s cases with our 
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own, it is to be noted that only five of their group lyere thirty or more pounds 
overweight, while sixteen patients of our group with heights from 60 to 65 
inches were well over 200 pounds in weight. We must conclude, therefore, 
that our patients as a group represent pathologic obesity more so than do 
those of Bartels and Blum. 


Table IV 

VOLHAF.D Dilution Tests in Obese Patients 


KAME 

SEX 

AGE 

■weight 

POUNDS 

HEIGHT 

INCHES 

INTAlvE 

C.C. 

OUTPUT 

c.c. 

M. S. 

F 

29 

248 

60 

1,500 

900 

M. Z. 

P 

50 

201 

60 

1,500 

1,400 

M. W. 

F 

4S 

276 

64 

1,500 

750 

M. Z. 

F 

12 

196 

63 

1,250 

1,100 

L. H. 

M 

4G 

233 

74 

1,500 

1,000 

A. B. 

F 

40 

275 

62 

1,000 

1,000 

T. B. 

M 

3S 

295 

67 

1,500 

850 

M. M. 

F 

42 

202 

64 

1,000 

625 

E. L. 

F 

10 

96 

534 

750* 

875 

E. L. 

F 

39 

202 

034 

1,000 

700 

G. T. 

F 

63 

184 

64 

1,500 

1,045 

L. C. 

F 

49 

179 

61 

1,500 

1,084 

N. M. 

F 

30 

192 

62 

1,500 

687 

E, K. 

F 

21 

344 

634 

1,500 

890 

M. S. 

F 

15 

178 

09 

1,000 

1,000 

L. G. 

F 

26 

2104 

04 

1,500 

1,290 

C. AV. 

F 

03 

1684 

014 

1,000 

1,000 

11. A. 

F 

04 

ISO’. 

594 

1,000 

720 

L. B. 

F 

25 

210 

004 

1,000 

500 

D. 0. 

F 

22 

270 

644 

1,500 

1,700 

G. H. 

F 

23 

170 

02 

1,000 

500 

M. I). 

F 

20 

148 

OH 

1,000 

1,200 

B. Z. 

F 

23 

140 

59 

1,000 

1,000 

M. J. 

F 

.37 

183 

03} 

1,000 

1,250 

J. R. 

F 

47 

172 

63 

1,500 

1,200 

I. G. 

M 

42 

332 

024 

1,500 

900 

N. S. 

F 

38 

1,55 

67 

1,500 

1,700 

N. T. 

M 

53 

190 

01 

1,500 

1,100 

jM. G. 

F 

22 

200 

03 

1,500 

900 

M. H. 

F 

41 

204 

04 

1,500 

1,400 

A. B. 

F 

43 

244 

04 

1,500 

1,500 

A. II. 

F 

43 

242 

034 

1,500 

1,350 

.T. W. 

F 

22 

221 

04" 

1,500 

1,521 

A. R. 

F 

42 

130 

02 

1,500 

500 

B. M. 

F 

2.5 

179 

00 

1,000 

750 

M. G. 

F 

20 

164 

OH 

1,000 

685 


•Could not drink full amount. 


McChirc- Aid rich Test. — Method : Two-tenths cubic centimeters of 0.85 
per cent aqueous solution of sodium chloride is injected intracutaneously into 
the flexor surface of the forearm, inner surface of the thigh, the gluteal 
region, and the abdomen. A duplicate injection is made in areas that are 
comparatively free from fat deposits. The end-point of disappearance of 
the raised ivheal is determined by palpation. When the elevation persists 
for sixty minutes, it is indicative that the tissues do not show increa.secl 
avidity for water. 

Results: In 15 patients of our series, both the IMcClure-Aldrieh and fbe 
Volhard dilution tests were made. In 6 patients or 40 per cent of the group, 
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tile McCluic AUlucli test showed lapid absorption m all aieas tested, with 
definite letention by the Volhaid test In 6 patients, oi 40 pei cent, the 
lesiilts of the Volhaid test neie noimal, m 3 of tJiese the UrcCiiire-Aldrich 
test showed lapid ahsorption in all aieas tested, and in the lemainni" 3 the 
McCInie Aldncli test Melded piacticalh iioimal lesnlts In 3 patients the 
Volhaid test was nonnal, and the McChue Aldnch test iras positne onh in 
one 01 two places tested (see Table VII) 

Table V 

(Atter. Bartels am> Blow) 

Resuits of Pilution Tests on Tjiirtl Two Subjects Who Weie JtorB Thin 10 Per Cent 

OiEKWciour 


OVEF 

WFinn 

lousns 

c\se 

NO 

FIFST 

HOUR 

OUTPUT 

cc 

SFCOM» 

HOUR 

OUTPUT 

CC 

Tjnrn 

nour 

OUTPUT 

cc 

FOUPTir 

HOOP 

OUTPUT 

CC 

TOT II 

OUTPUT 

C C 

10 

9 

27S 

120 

70 

in 

505 

10 

’is 

155 

163 

233 

75 

330 

10 

7'* 

4S5 

203 

1"0 

80 

900 

10 

too 

oOO 

650 

50 

100 

1,300 

11 

22 

305 

330 

*73 

15 

1,275 

n 

24 

200 

530 

00 

"0 

850 

12 

G4 

030 

620 

144 

50 

1,440 

12 

70 

SIO 

700 

450 

50 

2 000 

12 

lOS 

1,000 

b.50 

150 

23 

2,023 

n 

44 

420 

480 

ISO 

55 

1,135 

1^ 

S2 

SOO 

825 

150 

20 

1,705 

74 

203 

500 

600 

300 

50 

1,450 

15 

20 

315 

395 

325 

30 

SG3 

15 

305 

900 

700 

150 

100 

1850 

16 

79 

283 

465 

260 

95 

1,105 

lu 

87 

GOO 

600 

500 

120 

1,820 

IT 

OG 

SOO 

500 

500 

50 

1,530 

IS 

81 

000 

630 

"00 

150 

2 000 

20 

IS 

135 

670 

263 

40 

1520 

20 

in 

03 

"20 

235 

45 

603 



'*3 

.00 

I7o 

"jfi 

1 0111 



53 

500 

573 

2s3 

i.ns 



103 

600 

"30 

70 

1 213 



550 

C30 

400 

no 

1,710 


s 

350 

S73 

210 

52 

I 4S7 

oo 

n 

Ifj 

500 

145 


S43 

oo 


155 

373 

70 

30 

G30 



550 

"60 

175 

GO 

1,145 



230 

433 

400 

120 

1,2S5 



350 

570 

200 

no 

1,320 



303 

380 

455 

320 

1,550 



ISO 

375 

150 


l,5(i5 



270 

470 

470 

2"5 

1,415 



210 

580 

460 

35 

1 2S5 



100 

300 

4ii5 

175 

1 300 



170 

725 

4"0 

75 

1,400 



210 

rn3 

4S0 

220 

1,515 




620 

1S3 

40 

1,0 SO 



175 

5S0 

"33 

00 

1 200 



230 

655 

240 

55 

1 200 



240 

"10 

ro 

220 

1 200 



"OI 

130 

300 

200 

1,275 



’ ’ t 

"05 

"43 

205 

1 170 



270 

230 

230 

210 

1 070 

-f 


170 

2S0 

140 

115 

705 



203 

2f5 

450 

230 

1,310 
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Table VI 

( After Bartels and BLUit) 


Per Cent of Sebjfxts in Each Grohp With Ohtpht of More Than 3,500 c.c. and Less 

Th-in 1,000 c.o. OP Urine 


nORE THAN 1,500 C.C. 

PER CENT 

0 to 10 per cent undenveight 

33 

0 to 10 per cent overweight 

■10 

Alore than 10 per cent underweight 

2S 

More than 10 per cent overweight 

34 

LESS THAN 1,000 C.C. 

0 to 10 per cent underweight 

OJ' 

0 to 10 per cent overweight 

7 

More than 10 per cent undenveiglit 

28 

More than 10 per cent overweight 

28 


Table VII 



McClure-Aldrich 

’S INTRADERMAL 

Salt 

Solution 

Test in 

Obesity 


NAME 

SEX 

AGE 

WEIGHT 

POUXDS 

HEIGHT 

INCHES 

ARM 

ABBOJIEK THIGH 

H. 

GLTTTEAI; 

K. 

results 

OP 

VOLHARD 

TEST 

C.C. 

SI. s. 

F 

29 

248 

60 

45 

15 

50 

20 

-600 

M. Z. 

F 

50 

200 

60 

55 

20 

45 

50 

-100 

M. W. 

F 

48 

276 

64 

__ 

15 

25 

18 

-750 

M. Z. 

F 

13 

196 

63 

50 

__ 

40 


-150 

L. B. 

AI 

4G 

233 

74 

40 

25 

45 

40 

-500 

A. B. 

F 

40 

275 

62 

7 

7 

6 

20 

0 

M. M. 

F 

42 

202 

64 

13 

2 

3 

29 

-375 

E. L. 

F 

10 

96 

534 

25 

20 

20 



+100 

E. L. 

F 

39 

202 

634 

20 

19 

25 



-300 

G. T. 

F 

03 

184 

04 

3 

S 

8 

20 

-455 

L. C, 

F 

49 

379 

61 

8 

57 

57 

60 

+184 

N. M. 

P 

50 

192 

62 

5 

OC* 

20 


-823 

T. B. 

At 

.38 

291 

67 

7 



10 


-650 

E. K. 

F 

21 

344 

633 

10 

43 

52 

35 

-610 

M. S. 

F 

15 

178 

69 

12 

__ 

6 

o 

0 


Patients who showed a positire McCliire-7\klrie]i test, and normal Vollnird 
test, were carefully studied for eai-diac and renal disturbances but iio cause 
could be assigned for the positive McClure-Aldricb test. The apparent dis- 
crepancy between the Volhard test, and the ]McCIure-Akli-ieh test in these 
cases suggests that over certain fatty areas of the bodj’ there is a greater 
avidity for water than is manifested by the body as a whole. We realize 
that this series is too .small to permit final .iudgment, hut we feel that the 
IMcClure-Aklrich test cannot be relied upon to detect ivater retention in 
obesity for clinical purposes with the same degree of accuracy as the Volhard 
dilution le.st. 

CONCLUSIONS 

In obesity the law of conservation of energy is operative, i.e., the balance 
between energy output and energy intake is disturbed. Prom laboratory 
tests it cannot be deduced with certainty that the underlying factor of this 
disturbance is conditioned by an endocrine dysfunction. In a large majority 
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ot obese patients, botb tlie basal metabolic late ami the speeitlc di naimc action 
of food aic intiiin nonual limits Clnnealli, hoiveiei, mam ct these patients 
iiiai present stipiias of single oi nioie often of mixed eiKloermopathi An 
additional factoi nlnch appeals to plai an impoifant role in obesifi is a 
disturbance of iratei metabolism ■nhicli inav lead to hidden natei retention 
not endeneed hr pitting edema In plaiuimg a theiapentic regime this faetoi 
should be tahen into eonsideiation The Vollmrd dilution test niai be used 
as a simple clinical measure to detect obese patients who tend to retain water 
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EFFECTS OF HYPEEPYEEXIA ON THE HU1\IAN BLOOD COUNT, 
BLOOD CHEMISTRY AND HEINE*' 


JoHx F. Simon, M.D., Kansas Cita’. Kan. 


A ETIFICIAL fever lias now become a recognized adjunct in tlie treatment 
‘ of many diseases, including syphilis, multiple sclerosis, acute and chronic 
arthritis, pelvic inflammatory disease, and asthma. The stimulus of popular- 
itj' has caused the physiologic aspects of hyperthermia to be investigated 
care_fully; however, contradictory findings have been reported, so that work 
of this kind is still of interest in obtaining knowledge of the body functions 
during fever. 

Haldane and Prie.stley^ in 1905 showed that hot baths produced a deficit 
of COo in the blood bj-^ hj’peri'entilation of the lungs. Barbour" demon- 
strated in 1920 that hot baths increased the fluid content of the blood, a 
fact that was confirmed by othei-s.^- “ Henderson. Prince and Haggard' 
had, in 1918. showed that hyperventilation without fever would produce a 
slight thinning of the hemoglobin corresponding to the degree of apnea, and 
this fluid balance of the blood has been developed on a chemical basis. 

Following the initial dilution the blood then becomes concentrated dur- 
ing continued fever by loss of fluid through the lungs, sweat glands, and 
kidneys.’’ ® 

Different reports are to be found concerning the blood sugar values after 
hyperpyi’exia. It is reported’’ ® that increase in body temperature has a 
stimulating effect on metabolism as shown by a rise in the respiratorj’^ cpiotient 
and fall in the blood sugar level. However, Lepine’" found the blood sugar 
little altered in fever, and where increased he believed it was due to irritating 
effects of fever toxins on the fourth ventricle. Freund and klarchand” declared 
that an environment sufiScient to raise a rabbit’s own temperature vdll also 
give In-pei-glycemia. Dennie,’= using hot baths, has shown an increase in the 
blood sugar reading. 

Uric acid and nonprotein nitrogen increase and the CO, capacity de- 
creases.®’ ” According to Nejnnann and Osborne® the blood chlorides are 
slightly increased, but Osborne’= in a later i-eport Avith Markson states that 
either no change or a slight decrease takes place, the amount of chloride lost 
from the body during an average fever treatment being from 18 to 24 gm. 

The effect of hyperpyrexia on the blood count has likewise been care- 
fully studied. Bierman“ observed an initial fall in white cells folloAved by 
an increase, due in part at least to stimulation of the hematopoietic system 
as eA’idenced by appearance of immature cells. He confirms the finding of 

•From the Department of Internal Medicine, University of Kansas School of Medicine. 
Received for publication, June 3, 1935. 
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Hiiis,jc anJ Caipentei’" that the maMmum incieaie occurs about the iiiuth houi, 
oven aftei the tempe: ature has dropped to norma) The liemoglobm and i ed count 
aic increased mamlj bj dchtdiation, but jii part to stimulation of tlie bone niai 
1011 Tlie ]jmphoc 3 tic series deciease in aecoi dance iiitli tlie lelatiie in 
ciease in granulocytes ” 

"With this lathei conflicting literature we hate made a studi of some of 
the physiologic changes taking place during routine lij^ieipj levator tieat 
meiits, hoping that the findings would he of use in eialnafiiig tins foiiii of 
tlieiapj Om lepoit is based on the aserage findings in seienti one tient- 
nieiits including ten patients Most of these iieie ambiilatoi^ and iieie 
selected fiom the outpatient department The cases iiiclnded cliioiiic aitli 
iitis, hj pertension, pehic abscess central iieivoiis sjsteni siphilis, gonoiilieni 
urethiitis, and multiple soleiosis 

il/ct/iai? -^Production of feier was accomplished by use of a staiidaid 
hjpeipitexatoi cabinet, using resistance coils to fuinish heat and einploiing 
no fans oi circulating desiees It uas therefore a production of feiei bi 
contact of heated <ui nitli tlie bodt surtace Urine nas soided and blood 
obtained from the antecubital \eiii foi blood count and blood chemistn be 
fore eiiteung the cabinet and again after the patient’s temperatnie had 
returned to noinial Watei was giieu freeli but no drugs oi salt allowed 
The oral teiiipeiatuic was recoided eteij ten minutes nliich niferfeied in 
no pat pith the trcatiiient A few continuous iccoids of n\illaii temperature 
poie taken but peie not len satisfactorj Tbc aiciage length of time at 
pliioli the tempeiatuie pas aboie iioimal pas 3 7 hoiiis The aioinge peak 
teinpeiatiue pas 103° A tiained nurse pas in constant attendaiite and 
leootded the pulse and lespiiation pith each temperatnie 

Results — The untie in most cases slioned a tendencj to become alkaline, 
although this pas but roughh estimated pith litmus Tlieie pas aluais 
concentration of iiiiiie during tieatment and some patients pcre unable to 
toid am urine men aftei an niteiial of foiu boms from the picMOiis soiding 
Voi} little change in the sediment pas obseiied Occasionalh wlieie albiitiiiii 
appealed befoie the tieatment none Pas seen in the second spotinien and in 
the same inaimei In aline casts slioncd a leinleiic} to deciease dining tieat 
ineiit No bugai pas obseiied m am ot Hit spetimciis cilliei hefoie oi attei 
the penod ot iem men though in one patient blood sngai it idings as high 
as 190 iiig/100 cc peie touml lolloping letnin of noinial tenipeiatiiie 

Blood eheiiiistiv deleimniations iicic Iiimted to sugar, iioiipioteiii nitio 
gen, cieatiiiine, and ehlondes 'flic aierage leadings aie as folions 


SugIT 

Nonprotein mlroflfen 

Crc'itinxne 

Cliloridcs 


BEFOI E TrEKTStENT 
1)9 9 nig /lOO c t 
27 4 mg/lOOcr 
1 2** mg/100 cc 
** mg /lOO < c 


\FTEI TrtVTJfFNT 

221 3 mg/lOO c c 
uO 8 mg /lOO c V 
1 4 inp/IOO c K 
474 1 nig /lOO c r 


The blood counts included liemoglobm, red cell count iiliite cell coinit, 
pohmorphs (filaraented and nonfilaiiiented), and hmphoci-tes Othci lipcs 
of Piute tells weie not iiichidcd in computing the merages hccinisc of then 
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infrequent appearance. No reticulocyte counts were attempted. The aver- 
age results of the blood counts were as follows: 


Red cells 
Hemoglobin 
White cells 

Neutrophile polymorphs 
Filamented 
Nonfilamented 
Ljmphocytes 


BEPOnE TKE,\TMEXT 

4,530,000/c.min. 

S5.0% 

6,270/c.mm. 

6S.1% 

50 . 2 % 

17 . 9 % 

91 . 9 % 


AFTEU TnEATJtENT 

5,258,000/o.nim. 

02.4% 

10,590/c.mm. 

81.6% 

58.7% 

22.9% 

18.4%, 


Discussion . — Concentration of the blood during protracted fever may be 
expected, although Tenney*® says that if fluids are given abundantly, the 
viscosity of the blood remains the same. The hemoglobin increased approxi- 
mately 9 per cent, which we assume to be entirely due to coneenti'ation. 
Keticuloeyte counts would be of value in determining whether stimulation 
of the red blood forming mechanism actually takes place. Creatinine in- 
creased 14 per cent and nonprotein nitrogen 33 per cent, a fact which may 
indicate some destruction of the body tissue, since, other factors being equal, 
increase due to concentration alone should approximate the findings of the 
hemoglobin. Perhaps the most striking finding is the rise in blood sugar. 
With the known increase in the respiratory quotient during fever, it might 
be assumed that the blood sugar level would be decreased. Actually we found 
the average increase to be over 20 per cent. Dennie,*° wlio reports the same 
results, believes this is due to central stimulation through the autonomic 
system. This phase needs more investigation, especially where stimulation 
of the adrenals may be the responsible factors. This elevation of blood sugar 
is transient, and although we have had readings as high as 190 mg./lOO c.c., 
no sugar spilled over into the urine. We substantiated the findings of Mark- 
son and Osboi-ne*^ that the chlorides show a slight decrease. The average 
drop was 2 per cent. 

The white cell count showed an increase of 68 per cent, thus allowing 
9 per cent as that due to concentration of blood, we find 59 per cent increase 
which mu.st be accounted for either by stimulation of the white blood forming 
organs or by a pouring out of these cells from storage depots within the body. 
We found the increase in nonfilamented cells to be 30 per cent, while myelo- 
blasts, premj'elocytes, and myelocytes were occasionally seen, thus indicating 
considerable stimulation to formation. The remaining 29 per cent of increase 
is accounted for by response of the reticuloendothelial system to the stimula- 
tion of heat as fi’om infection, by pouring into the blood older forms of banded 
polymorphs. That the bone marrow responds more quickly than the lym- 
phatic system is seen in the relative decrease of lymphocytes in the count 
following treatment. Stimulation of the Ij'mphatic system occurs but more 
slowly than the white cell forming organs. 

We believe that different methods may account for the different findings 
of investigators. Thus some of the work was done on animals and some on 
men. The fever in some eases was due to disease^’ "* and in others the tem- 
perature was elevated by means of hot baths, short wave oscillations, elective 
heat, etc., permitting various factors to enter in. We feel that one of the 
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most important points in arming at an^ conclusion is that a sufficiently 
large series of cases be studied to account foi indnidnal 'vaiiation Thus 
our a^erages include ten tieatments of one patient \\ho icacted \en diffeicntl^ 
from the others, in that the blood sugai showed a dcciease and the white cells wore 
displaced In tlic lymphocytes This despite the fact tliat hei pehie abscess was 
elmicalh cured* 


AM> CONCLUSIONS 

1 Se\enty-one treatments of ten patients by artificial fe%er haye been 
studied for some of the commoner changes m the blood count, urine, and 
blood chemistry 

2 During tieatmeut, the blood is fiist diluted, but later becomes con 
centrated 

3 The mine shows an increasing alkalinity and occasionally clearing of 
albuminuria 

4 The blood sugar le\el shows a marked rise, witli no g}}cosmjfi when 
the level reaches to the accepted renal threshold or bey ond 

5 Creatinine and nonprotein nitrogen show more of au luciease than 
can be considered due to concentration 

6 Blood chlorides decrease appxosimately 2 pei cent 

7 The white blood count is increased bv feiei tieatments This js fiist 
noticed in the giamilocytcs, and is due p.iith to pioduction of immature forms 
and paitly to mobilization ot older types 

8 Any expeiimental work of this iiatuic bhould be undei standard con 
ditions and should covci a suflicienth laigc numbei of eases to allow for jndnid 
ual \ariation 

We msh to express our thinks to Mi^s Esther Bodcu'ilJ, Miss Munel Smilli, md Miss 
Dorothy Dixon, i^lio performed the laboratory work, and Miss Blanche Marvin and Miss 
Ursula Brunner of the physiotherapy dep'irtment for their circful supervision of th^ patients 
while under treatment 
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THE BLOOD SUGAR IK UNCOMPLICATED AND UNTREATED 

NEUROSYPHILIS" 


Purcell G. Schubb, M.D., Bostox, Mass. 


S YPHILIS when present in the human body can act as an irritant, can 
cripple, or destroy. When it attacks the central nervous sj^stem, it usually 
produces some form of neurosyphilis. In the floor of the third ventricle of 
the central nervous system there is an area which, when destroyed or irritated, 
will produce a hyperglycemia. Below it and attached to it is the pituitary 
"laud. Irritative and destructive lesions of certain portions of this gland, 
especially the posterior and infundibular parts, ■udll produce a hypergly- 
cemia. A lesion of the pituitary may produce hyperglycemia indirectly by 
affecting the area in the floor of tiie third ventricle and/or the sympathetic- 
parasympathetic nervous conduction (and/or connection), or it may act 
through hormone influence on the thyroid, the suprarenals, or the pancreas. 

There have been described lesions due to sin’hilis and which resulted in 
hjTjerglyeemia in all of these area.s. Hjq)erglycemia has also been described 
in abnormal emotional states. In neurosyphilis there is usually an as.soeiatecl 
abnormal emotional state. In view of these possibilities it was felt that a 
study of the fasting blood sugar in uncomplicated and untreated nenrosyphilis 
was justified in as much as it might i-evcal some evidence of an abnormal 
sugar metabolism. 

RESULTS 

The study was composed of the fasting blood sugar of 207 cases of un- 
complicated and untreated neurosyphilis. These cases subdivided themselves 
into 177 cases of general paresis, 22 cases of cerebrospinal syphilis with psycho- 
sis, and 12 eases of tabes without psychosis. 

The method of estimation of the blood sugar was the Poiin-Wu.^ 

Table I shows the salient facts concerning the blood sugar. The figures 
represent the number of milligrams of sugar in 100 c.c. of whole blood. 
Normal blood sugar is considered to be within the range of 80 to 120 mg- 


•From the Psychiatric Clinic, Boston State Hospital. 
Received for publication, June 14, 1935. 
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43 

11 
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45 
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1 
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02 0 

20 
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2 
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0 

1 00 

1 16 6 

Tabes without ps;>chosis 

12 , 

76 122 

100 8 

0 

1 74 0 

1 

83 
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DISCU‘5SI0N 

The mean blood sugai ^ allies in syphilis of the cential iienons s'! stem 
neie all within normal limits foi the studied It sometimes hap^iens 

that altlioiifrli the mean in a gi oiip of estimations is nithm normal limits so 
manj of the estimations are not within this lange that the mean -^aliie is 
worthless and misleading In the gioiips studied, howe\ei, this ^as not so 
In the group neiirosj philis as a whole 00 3 pei cent, m general paresis 90 2 
pei cent, cerebrospinal sjphilis Avith psychosis 918 per cent, and in tabes 
without ps^chosls 74 9 pei cent of the cases had fasting blood sugai ^ allies 
nithin noimal limits In those eases mIucIi had values beloiv oi above noi 
mal no pathologic reason for the abnormal fasting sugar could be discos eied 
It is lery possible that these abnoimal siigai estimations uhich constitute less 
than 10 pel cent of the total group aie due to some mashed pathology of the 
legions suggested earlier, but lack of definite cMdence is not coiiducne to 
definite statements m this respect It is significant, ho^\e^el, that in o^ei 90 
per cent of the cases of uncomplicated and untieatcd neurosvpbilis studied 
there was no eiidence of anj abnoimahtj of sugai metabolism which could 
be demonstiated b> a fasting blood sugai 

Fiom this study theie aie tuo logical conclusions (a) fasting blood 
sugai in neuiosvphilis is usually withm normal limits and (b) wlien an m 
dnidual has neuros^ philis it is highly impiobable tlint there Mill be a com 
cident abnonl 1 aIlt^ m sugai metabolism nhieh can bo cstnblislieci b^ a fasting 
blood sugai 

SUMMAUr 

Tiieie has been piesented a stud^ of the fasting blood sugar in 207 cases 
of neurosjphihs In 90 3 per cent of these cases tins sugar was nitliin normal 
limits 
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LABORATORY METHODS 


A IVIOUSE PEOTECTION TEST FOR STANDARDIZING 
ANTBIENINGOCOCCUS SERUMS'" 


Lucy IMishulow, B.A., and Mildred jMeejian, B.A., New York, N. Y. 
Assisted by Rena Ski.arsky, B.A. 


A bout six months ago we repoi'ted successful results in using a mouse pro- 
'■ tection test for standardizing autimeningococcus therapeutic serums.^ The 
present paper is a fui'ther study of this test with especial reference to its prac- 
tical application, and a comparison of the I’csults obtained by the mouse protec- 
tion test and by titrating the serums for agglutinins and precipitins. 

The standardization of autimeningococcus tlierapeutic serums has been the 
subject of study for quite some time. Until recently the method generally em- 
plo3’ed was to determine the agglutinin, precipitin and, in some instances, the 
complement-fixing titer of the serums and consider them potent when they had 
a high titer of one or more of the aliove antibactei'ial antibodies. 

The question of the role of agglutinins, precipitins, and complement-fixing 
antibodies in preventing or overcoming infection is still a matter of dispute. R 
is a well-lmouni fact that in some antibacterial serums, such as antipneumococeus 
serums, the protective power of the serum does not run parallel with their anti- 
bacterial antibody content. The same may also be true of autimeningococcus 
serums. If a reliable test could be found by means of which the protectNe power 
of the serums against, virulent cultures of meningococci could be determined, 
their therapeutic value could probably be more aecuratelj' standardized than by 
antibacterial content determination. 

The main difficulty in carrying out protection tests against meningococci is 

that small laboratory animals are ordinarily not susceptible to meningococci 

unless large doses ai-e given, and it is difficult to obtain a constant killing dose 

even with large doses. Zrodowski and Voronina- wmre able to infect rabbits by 

subarachnoid inoculation of meningococci. In our hands their method gave 

exceedinglj' variable results, and we, therefore, found it unsuited for routine 

tests. About two years ago Miller® reported successful infection of mice when 

recently isolated meningococcus cultures w^erc suspended in a solution of muem 

instead of saline and the suspension was injected intraperitoneally. By repeated 

passage he obtained cultures that killed mice in six to twentj'-four hours. 

^Ye employed a slight modification of Miller’s method to raise the vimlence 

of some of our cultures as follows : 

*From the Bureau of Laboratories. Department of Health. 

BcceivcU for publication. May. 2S, 1935. 


406 


Jllsliur0\\ MIIvMAN irsi I OR STANDVRDIZING AKTIMLNINGOCOCCUS STRUAIS 407 

I?C(Ciith isohilul oultuic^; A\nc in untainccl on ])iopnc(l infusion 

Iilood ag<ii pn 72 74 and ivcu ti insplaiitcd twice a week Befoic mice wcie 
inoculated the cultuios wlic tianspHntcd tA\o oi thicc times at twenty four houi 
intcnals on laige tulics of ficshh picparcd Idood agai, selecting the tubes that 
contained considoialilc watci ol condensation, as such tubes usualh ga\e a hca\^ 
mucoid growth within twenty foin bouis The twentA foiu houi giowth from 
these tubes was washed off A\ith a mucin solution that was piepaied accoidmg to 
Hiller’s^ metliod ^ The mucin suspension of the ciiltuie was filtered through a 
thin laAei of steiile cotton in ordei to eliminate clumps and was then standard- 
ized bA opacity using iircFarhnd’s standaid It aa as fuithei diluted AAith mucin 
to the desiicd concentiation of oiganisms and lee amounts of the \aiions dilu 
tions in 3 ectcd mtiapeutonealh into se\eral mice on each dose ^Yllcn the mice 
died, cultnies aacig made fiom the healths blood and mucoid colonies Avere 
selected fiom the giowth foi further passage 

We AAcre able in this manner to obtain two Miiilciit ciiltuies of mcmngoeoc 
CHS Tapcs I and III aaIiicIi pioduced fatal septicemia in mice A\hen gnen in doses 
of 50 to 100 million cocci Most of the mice died Avithin eighteen to tAventj four 
hours and the cultures AAerc roco\ered fiom the hcait’s blood Some of the mice 
lingered foi thirtA’ to iortj eight horns, and in these mice the cultuie Avas seldom 
found in the hcait’s blood Although the fatal dose of tlicsc stiams is Aerj much 
larger than that obtained bj Midler, misclected white mice wcigliing 15 to 21 gm 
were killed legulaih and the cultures wcic lecoACied from tlic heart's blood in 
most instances 

HaMiig obtained Airulont cultiues we then tested scAOinl prcpaiations of 
antimemngoeoeeus theiapeutie seiums foi then powci of pieAcnting death in 
mice Avhen a multiple of tlic killing dose of one of these cultuios was gnen 
The serums were diluted with mucin and the dilutions weio made so that the 
desiied dose Aras contained in 0 5 cc The cultuic was sjmilaih diluted One 
cubic centimeter sAiiiigcs wcic used foi injecting tlic lest mateii.il and 05 cc 
of soium dilution was diawn up in the sAiiiige lollowod Iia 0 5 o c of the culture, 
aid tins Avas immodiatch injected into mice 

It was found that the seiums wcic able to piotect the mne, in multiple pio 
portions, AAhilc thcie aahs 80 pci cent to 100 pei cent moitalitA among the con 
tiol mice that icccivcd the same amount of cultuic without the immune scinm, and 
culture plus noimal scrum The mice that icccued a sufficioiit amount of the ini 
mune senim remained well and aacic discaided, aaIuIo those that icceiAod an 
insnfiicitnt amount ot the immune seinm, and the oontiol mice, showed sjmptoms 
of illness aftci tliiee to fiAC houi s and most oj lliem died in eighteen to twentj foui 
horns A small nnmfiei liiigeicdfoi tA\enfA se\enlotlintA lionis and an occasional 
ioA\ iccoAOiod it the end of tA\o dnjs 

Oui next piohlein was to deteimiiic the ojUinuim imdiod of administciing 
the scium in testing its potencA PiftA mice wcic diAidcd into 5 gionps of 10 
mice oacli Gioup 1 wns gnen the swum eighteen liouis hcfoic the culture 
Gioup 2 was giAcn tlic scrum and culture simultaneous!} Giouiis 3, 4, and 5 

•In a persona! communication at a later date Dr Miller acUIsCd the addition of 1 per 
cent glucose to the mucin which wc ha\e used In our later tests 
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were given tiic senim one, three, and five hours after the culture. The results 
are given in Table I ; the liest results were obtained when the scrum and culture 
ivere given simultaneously, although a considerable amount of protection ivas 
obtained three hours after the culture wms administered and possibly larger 


Table I* 

Meningococcus Mouse Protection Tests, Compakative Eesults Obtained by Different 
Methods op aduinisteeing Iaijiune Seeum 


IMMUNE SEEUM 

PEEP. 42 

RESULTS 

SEEUM 0.005 C.C. + CULTURE 
250 JIIL, COCCI 

SEEUM 0.001 + CUUTURE 

1 250 MIL. COCCI 

ADMINISTEUEP 

MICE 

INOC. 

SURVIVED j 

PRO- 
TECTED 
PEE CENT 

MICE ' 
1 iNon. 

1 

SUEVIVFJ) 

i 

1 PRO- 
i TEOTED 
PEE CENT 

18 hr. before culture 

5' i 

2 

40 

1 5 

0 

0 

Simultaneously 

5 1 

5 1 

100 

5 

4 

80 

1 lir. after culture 

5 ' 

5 

100 * 

5 

1 

20 

3 hr. after culture 

5 1 

3 

GO ' 

5 

0 

0 

5 hr. after culture 

1 5 1 

1 ' 

20 ' 

5 

0 

0 


’Controls — 250 million cocci 5 mice none survived. 


amounts of serum may have prevented death even at a mueli later period. Since 
the best results were obtained in this test when the serum and culture were given 
simultaneously, we selected this method for our subsequent tests of the protective 
power of various preparations of antimeningoeoecus therapeutic senims which 
were obtained from various sources includiug several of our own preparations. 

We have tested so far 16 different preparations of antimeningoeoecus serums, 
15 of these serums were tested with the culture 23047 ivhich is a Type III, and 
6 serums were tested ivith culture 24995 whieh is a Type I. Eacli serum was 
titrated for agglutinins and for precipitins as well as for its pow’cr to prevent 
death in mice w’hen they w’ere given 200 million cocci of the culture. Five mice 
were used for each dose of the serums as ivell as for tlie controls, where cither 
culture pins nonnal serum or culture only w’as used. Unselected white mice were 
used in these tests, ivhich varied in w'eight between 15 and 21 gm. Since mice of 
different weights show considerable difference in their snseeptibility to meningn- 
eocei we included in each group of 5, mice of the same weight in order to make 
the results of each test comparable. The results are given hr Table II- 

The results obtained in this experiment shoiv that the agglutinin, and pre- 
cipitin titers of tlie senims tested did not run parallel with their power to pro- 
tect mice against a multiple of the minimum fatal dose of virulent meningococci. 
As shown in Table II, serums that had approximately equal agglutinin and 
precipitin titers differed considerably in their protective power (I Uo. 4 and 5). 
Also serums that differed widely in their agglutinin and precipitin titers gave 
the same amount of protection (I No. 6 to 10). On the other hand, serums tlml 
were poor in both agglutinins and precipitins were also poor in protective power 
(I No. 12 to 15). 

The five serums that were tested with both Types I and III cultures differed 
in three instances in their protective power against the two types. This suggest'* 
that in standardizing serums it might he well to test against more than one type 
of culture unless a major strain could be found that would he representative o 
the different types of meningococci. 











MOOSE PrOTECTIOV 

rr— rcRCFVTVGP itrcn survivEO 
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nillHon cocci s:a^e 80 to 100 pei cent niortility 
•Uopcitc I 

• \ unit = te-n times the smallest amount of sonim that will protect 50 per cent of the mice against a standard amount of virulent culture 
tThe amount of serum In this test was 0 000a cc 
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SUSIMARY 

Using a slight modification of ilillcr’s method the viralence for mice of two 
meningococcus cultures Types I and III was increased so that a minimum fatal 
dose was obtained, a multiple of which was then used to test the protective power 
of antimeningoeoccus serums. 

Sixteen different preparations of antimeningoeoccus therapeutic serums were 
titrated for their ability to prevent death in mice as well as for their agglutinin 
and precipitin titers. 

It was found that the agglutinin and precipitin titers of the serums did 
run parallel with their protective power although in most instances the highest 
protection was obtained with the seniins that were high in agglutinins or pre- 
cipitins. The serums that ivere low in agglutinins and precipitins were, with 
the exception of one serum, also low in protective power. 

The protective power of the serums differed wdien tested mth Type I and 
Type III. 


CONCLUSION 

Prom the results obtained in tliis experiment the indications are that the 
mouse-protection test can be used to .standardize the potency of antimeningoeoc- 
eus therapeutic senims. By moans of this test a definite unitage of the protective 
]>owcr of the serums could bo established which seems reasonable to assume would 
be a better index of their therapeutic iiower than the determination of their anti- 
bacterial antibody content. 

It is suggested that the unit of the protective jiower of antimeningoeoccus 
scrum should be ten times the smalle.st amount of seinm ivhich wdll protect for 
forty-eight hours 80 per cent to 100 per cent of a series of 5 to 10 mice against a 
multiple of fatal doses of virulent meningococcus cultures. By adopting a 
definite unitage in standardizing different preparations more uniform results 
could be obtained in different laboratoiies. 

A serum of standard unitage .should be used as control wdien new serums are 
standardized for protection. Such a serum could perhaps be supplied by the 
Hygienic Laboratories in Washington, D. C., and would serve as control of the 
validity of the tests. 

Further work is in progress to increase the virulence of other types of 
meningococci and to test immune serums for cross protection against the different 
types of meningococci ; also to find if po.ssible, a major strain that could he em- 
ployed in the routine testing of the potency of immune senims. 

Note; Since the completion of this paper Aliller^ and Bahe® published the results of 
similar investigations in wlueh they confirmed the value of the mouse-protection test in stanil- 
ardizing aiitimcningococcus scrums. 
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A RAPID SLIDE TEST FOR TIID SEROLOGIC DIAGKOSIS OP 
TYPHOID AND PARATYPHOID PEVERS*- 


IlFNRi Wficii PhD, ixd C A Stihui, Pii D , Pkombincf, R I 


jPELIX’S' contention that antiptens of the piotens tjjihoul, and paiattphoid 
pioup consist of tno distinct fiactions the stable somatic “0” antigen 
and the labile, flagell'ii “H” antigen each gning rise to a coricsponding ag- 
glutinin atousecl next inteicst m the diagnosis of the enteiic fexers The 
evistenee of the 11 and 0 antigens as sepaiate entities is questioned bj Craigie,^ 
but from a ptiielx diagiiostie standpoint it is lelatnelx nnimpoitant which 
tlieorj IS accepted since the injection into amniais of a motile stiam of an 
organism of the eiiteiio gioup produces an autiseinm m xxhich the txxo types 
of agglutinins max he demonsti<atcd In the txphoid and paratj plioid gioups 
the H agglutinin is tjpe specific xxiicieas the 0 agglntinm is gioup specific 
According to Pcli\ the 0 agglutinin is mdicatixe of infection arhile the H 
ngglutuim shoxxs little or no i elation to the actual course of the disease 

The high titeis for H agglutinins found in the blond of indixiduals inocu- 
lated axitli TAB xacoiiics is too xxcll Knoxxu to merit fiiitlici cominent, but 
the height to xxlueli the O agglutinin titei max use is not so cleai PcliM* 
and Stuart and ICrikorian* xxere unable to deinoustinte 0 agglutinins in the 
blood aftei pioplij lactic immunization On the otliei hand Gaidnci,-' Sniith" 
and ‘WjUie’ found ceitain xacemateci iiulixidiiais xnth 0 titeis as high as 
1 250 Rccentlj Dennis and Bcrbcriaii* dcmonstiated 0 agglntiiims of rela 
tixelj high titei in the blood of poisons mocnlated xxitli TAB xacoine 
Pmtlieimoie tliex shoixed that ‘there xxas no couelation betxxcen the mini 
bei of piexious x accniations flic interxal of time since the last xaccmation 
and the height of the titei, making the cstablishineut ot an arbitiarx diag 
nostie titei impossible Hence a single qualitatixe loceptoi aiialxsis is not 
capable of difleientiating betxxteii moculatioii agghitinms and those due to 
infection ” 

A lixiiig motile cnltuie can be used to detect the pieseuce of both II and 
0 agglntimns in a sciuiii, xxlieieas a single foiiiiolizcd oi p!iciioli/ed antigen 
tannot be used for this piiipose With the battei tjpe of antigens there is an 
inhibition of O agglutination probably doe to the oiganisins being kept apart 

•Fiom thi. Bureau of leaboratoHe* Cotintcticut State D pirtmont of Health an! the 
nepartmint of Biology Bro'»\n LnJ\vr«lt> 

Recetvetl for publUatlon JIaj 2" I*»35 
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ineehanicalij’' by the liaixlened flageHa, as xioiiited out by Craigie. In tlie 
Laboratories of the Gonnectioiif. State Department of Health living motile 
cultures bare been used in tlie Widal test for several years and altbongb the 
results of the tests are satisfactory there are certain technical disadvantages 
in tins method. The strains used in the test must be checked for smoothness 
every three weeks; moreover, the antigens must be transplanted and stand- 
ardized daily for use in the tests. It is apparent that all these technical pro- 
cedures would be eliminated in a rapid slide test using concentrated H and 0 
antigens. 

The rapid slide agglntination test, for Brucella infection (contagions 
abortion in cattle), first demonstrated by Gwatkin,'* was brought to its pres- 
ent state of reliability and accuracy by Ilnddleson.’'’ Lienhardt and Kitsel- 
mann,’’ Palmer and Baker’" and Welch and iMickle’’’ ” have emphasized the 
accuracy and efScieney of this test in diagnostic work. The rapid slide 
method proposed in this paper for the diagnosis of enteric fever follows in 
general the Huddleson technic. 

PREPARATION OP ANTIGEN 

Eberthella Typhosa Flagellate (BO ). — A strain of E. iyphosa of known 
antigenic make-up which has been carefully checked for smoothness is grown 
on agar pH 7.0 to 7.2 in Blake bottles for twenty-four hours at 37° C. The 
agar surface is then covered wdth not more than 5 ml. of 12 per cent NaCl 
containing 0.5 per cent formalin. After one or two hours the organisms may 
be washed from the agar by gently rocking the flasks. The suspension is 
then filtered through at least eight layers of cheesecloth and centrifuged at 
high speed in graduated centrifuge tubes for one to two hours to pack the 
organisms as completely as possible. The supernatant fluid is decanted and 
retained for later use, and the amomit of packed organisms i*ecorded. Just 
.sufficient supernatant fluid is added to each centrifuge tube to pool the or- 
ganisms. It was found that 5 to 7 ml. could be safely added to each 1 mi. of 
packed cells. Too much supernatant fluid added at this point will dilute 
the antigen to a degree where later titration is impossible ndthout further 
concentration. The sn.spension is filtered through eight layers of cheesecloth 
and this highly concentrated suspension constitutes the antigen wdiich is now 
ready for titration. 

Both Salmonella paratyphi and S. schofimuellcri slide antigens are pre- 
pared in a similar manner. All three flagellate antigens are prepared in a simi- 
lar manner, AU three flagellate antigens (E. iyphosa, 8. j^a-ratyphi, and 8. 
schofinmellcri) contain 0 as w'ell as H antigen. 

Eberthella Typhosa Somatic (0 ). — The same strain used in preparation of 
the flagellate (HO) antigen is used in making the 0 antigen and is carried out 
in a similar manner except that the organisms are grown for forty-eight horn's 
at 37° C. rather than for twenty-four hours and are washed from the surface 
of the agar with 12 per cent NaCl rather than with the formoiized salt solu- 
tion. After centrifugation the supernatant fluid is discarded and the packed 
bacterial cells are pooled, using just sufficient 0.85 per cent salt solution for 
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transfer purposes. Tins coiieentrated suspension is placed in a large flask and 
15 to 20 volumes of 95 per cent alcohol is added, the flask shaken vigorously 
for ten minutes and mcnhated at 37** C for twentj'-four itouis. 

At the end of the inciibatJou period the antigen appears as a floeeulent 
white mass from udnch considerable of the alcohol may be siphoned and dis- 
carded 7'he reinainaig alcohol js removed by centrifugation. About 5 to 7 
ml of J2 per cent salt is added for each 1 ml of packed bacterial cells and 
the concentrated suspension is u*ady for titi’ation. 



a.-i.Li, Hire loop ana slanJardIrcd 

ujopper. 


MATtaUAI^ 

Slanclardued Vvepper Pipette —The standaitlizefl dropper pipette used 
for (ho slide test is similar to that described by Huddlcsou'® and is prepared 
by draiviD": out tlnck-tvalled glass tnbmg of Vs inch bore and eiitfin" the 
capillaiy end at 0 07 diameters {B and S gauge). Such a pipette deliveis ap- 
proximately 003 ml per drop A Kahn pipette may be used althongh the 
lluddleson dropper is more coneenient 

Glass Slides — The glass slides are made from ordinary picture frame glass 
7 inehcb long by ."i niebes wide and Ko ‘neb tliiek. Tiienty-eiglit cmc-incli wax 
rings are placed on the slide . tour lows of six rings and one low of four, using 
a inixtiiic ot 70 per cent paraffin (nip Ab” C) and 30 per cent pefrohittnu 
heated to 130” to 140° C The wire loop used to wake these nags is iireiiarcd 
by winding tightly No 2b gauge wire around a one-iiich test tube Tiie loop 
formed in tins manner is w oiiiid (single thread) with No 12 thread and forced 
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into a regular platinum loop holder. The loop is dipped into the hot wax 
petrolatum mixture and then placed on the glass slide. "With very little 
practice a single slide can be prepared in one minute. The first two rows of 
rings are used for 0 and H {E. tyj)liosa) antigen, the third row for 8. para- 
typhi. the fourtli row for S. scholtmuellcri, and the fifth row for controls on 
each antigen. IVe J'ound it enuYenient to prepare 50 slides at one time for 
our investigational work, althougli it i.s probable that for I’outine diagnostic 
])urposes only a few slides prepared in advance would be necessary. Antigen 
controls are necessary only on the first slide test made each da}’^. Shortly 
after slides have been read they should be washed off under hot, numing 
water. This removes both the wax rings and the serum antigen mixture. To 
clean the slides they ai'e rubbed on both sides with Bon Ami, dried and wiped 
oft' with a clean cloth. Just before the wax rings are placed on the slides, it 
is desirable to go over each slide once with a piece of chamois. 

ANTIGEN TITRATION 

In titrating these antigens the desired dilution to be obtained is one that 
will show an agglutination on the slide which agrees with a similar dilution 
previously obtained in the tube test. Because the usual range of dilutions 
used in most macroscopic tube tests is 1:20, 1:40, 1:80, etc., it seemed ad- 
visable to concentrate the slide antigens to the point where agreement would 
be obtained with these dilutions in a tube test. The tube test used for com- 
parison utilized 0.5 ml. of the serum dilutions and 0.5 ml. of antigen. Nega- 
tive, partial positive and strongly positive agglutinating serums are used for 
the titration of all antigens. In each of four test tubes is placed 0.5 ml. of 
the antigen to be titrated, and 0.1, 0.2, 0.4, and 0.5 ml. of the retained super- 
natant fluid is added. In titrating 0 antigen 12 per cent salt is used since 
this supernatant fluid contains flagellated organisms. The diluted antigen in 
each tube is then tested with serums of knoivn tube test titer, using one drop 
(0.03 ml.) of antigen and 0.08, 0.04, 0.02, 0.01, 0.005 and 0.002 ml. respectively 
of each known serum. These dilutions correspond to dilutions of 1:20, 1:40, 
1:80, 1:160, 1:320 and 1:640 in the tube test used in these laboratories. The 
serum and antigen is mixed with pieces of wooden applicators or toothpicks 
starting wdth the 0.002 ml. amount of serum working toward the 0.08 ml. 
amoimt. The glass slide is then rocked back and forth (usually fifteen to 
twenty times) and tlic agglutination read at once by holding the slide over a 
desk lamp, so that the light is transmitted through the slide but not directly 
into the observer s eyes. The clumping of the organisms takes place at once 
with positive serums and it may be obseiwed to increase as the rocking process 
is carried out. The amount of clumping is estimated as (complete), 4++ 
(75 per cent), +f (50 per cent), (25 per cent), ± (faint to 25 per cent), and 
0 (no clumping). The dilution of antigen that sliows no clumping 
negative serums, complete clumping with a clear background with stronglj’ 
positive scrums in all amounts of senun used and gives the titer with partial 
positive serums obtained in the tube test will indicate the proper dilution 
of the prepared antigen. The titers obtained with the slide test should agree 
with the titers obtained by tube test within a i to + result. Supernatant 
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IS flien added to tlie antigen m the amount indicated by titiation If consid- 
erable eiapoiatioii tabes plate nhen ceutiifngiiig, OSS pei cent salt solution 
01 distilled watei should be used foi the diluent since too gieat n salt eon 
cenfiatioii adteiselj affects the dispeisioa of the antigen 

Aftei titidtioii, sufficient ■reiitwn tiolet .rnd imlliant gieen .ne added to 
all antigens iioni 1 pti cenl aijiiioiis stotb soliitiwis so that a tiiial coiiceii 
tratioii of 1 40.000 is obtained nith the toimei dje and 1 20,000 witli the 
latter These d 3 es inetent eontainniation ot the antigens dining use and 
facilitate the leading of tests Fne months aftei piepaiation the slide auti 
genspiepared in these laboijtoiies still giie eonsistent lestilts 



EiC 2 — Showlnc tjplcal affslutinatlon nith E ts/phosa O and H antifren neffsthe E paKttppfit 
cross reaction «itli a schottmuelien ana controls on earn antigen 

TECH f. 1C OF TEST 

In the loufiiie diagnostic test ne hate found it more coineiiient to use 
all seium amounts deseiibed abote eveept the 0 002 ml, i e, 0 08 004, 0 02, 
OOI, and 0005 ml of serum gmng dilutions eoiiespondiug to I 20 1 40, I 80, 
1 160, and 1 320 iii the tube test The seniin to be tested is pipetted in the 
abote amounts nith a Kahn pipette (02 ml giadnated in hundredths) into 
four tons of tings on the glass slide staiting tilth the gieatest amount and 
gouig from left to light In the fifth ion (used onlj for the fiist test each 
da.t ) 0 08 mi of 0 So per cent ^alt solution is added to eacli of the foiii nngs 
A diop ot 0 antigen is iitklec] to each of the seium amonufs in the fiist ron 
and to the fiist ling in the fifth ion (coiitiol) Siimlailj, a diop of 11 antigen 
IS added to each ling in the second ton and the second ring in the tilth ron 
‘S' patatyph antigen is added to the third ion aud S sehofimuclleit to the fourth 
ron, each tilth the appinjniate controls in the third and foiiitli rings respec 
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lively in the fifth roAv. All antigens are shaken gently but well before using. 
Each row of serum antigen mixture is mixed thoroughly Avith a separate 
toothpick or piece of applicator starting Avith the smallest amount (0.005 ml.) 
of sei’um Avorking from right to left. 

After mixing, the glass slide is gently rocked back and fortli 15 or 20 
times. (We usually check the degree of clumping after each five.) Tlie de- 
gree of clumping is estimated as noted pi-evioAisly and recorded. The type 
of clumping obtained Avith the slide test 0 antigen does not correspond to 
the typical small-flaking or gi’anular agglutination obtained in the tube te.st, 
and hence 0 and II agglutination cannot be differentiated by appearance. 
This is no disadvantage since both types of antigen are used. 

DISCUSSION 

Since the slide test has been developed, 256 serums from patients sus- 
pected of haA'ing typhoid fever and 200 AVassermann serums liaAm been 
studied by this method, and the results compared Avith the macroscopic tube 
test. In these laboratories a live motile antigen is used in the tube test AAdiieli 
is incubated three hours at 56° C. and read after being placed in the refrig- 
erator OA'crnight. Through the courtesy of the Ncav York State Laboratorie.s 
it Avas possible to studj' a further group of 200 AVassermann serums, using 
the Ncav A'ork E. iypJiosa H and 0 antigens. 

Of the total of 456 serums studied Avith the slide test aiid compared Avith 
the Connecticut method, excellent agreement Avas obtfiined. The slide anti- 
gens Avere slightly more specific, in that fcAvcr questionable reactions Avere 
obtained in knoAvn negative serums. Inasmuch as the Connecticut method 
does not utilize a pure 0 antigen it seemed advisable to compare the 0 and H 
slide antigens Avith the NeAv A'ork 0 and H antigens folloAving the NeAV T^ork 
tube test technic. In a series of 200 AA'^assermann serums the Ncav A^ork 0 
antigen shoAved agglutination in 11 per cent, the Ncav York H antigen in 33 
per cent, AAdiereas the slide 0 antigen shoAved some reaction in 9 per cent and 
the H in 43 per cent. The degree of agglutination Avith the Nbav York H 
antigen Avas somcAA-hat greater than the slide 11 antigen. Since the slide 
antigens Avere standardized originally against the Connecticut tube test anti- 
gen, it Avould appear that these results are in reasonably close agreement. 

SUMMARY 

A rapid slide test is proposed for the routine diagnosis of typhoid and 
paratyphoid fevers. This test makes use of concentrated antigens and un- 
diluted serum and may be carried out Avithin a fcAv minutes. Comparisons 
made Avith standard routine diagnostic tube tests indicate that the I’api^^ 
method is as accurate and as specific as the te.sts Avith Avhich it Avas compared. 

The authors wisli to c-xpress their appreciation to the Misses Betty Itobinton awl Sarah 
B. Atniitncy for technical assistance. 
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A RAPID JIETHOD TOR PREPARING ANTIGENS TOR 
THE AVASSERiirANN REACTION* 


Chari PS A Humfu PhD, Vlrmiluon, S Dak 


T he pieparation of an antigen foi the 'Wa'^sciinann leaction is generally a 
time consuming- piocediue Tticre Inac been icpoitid se\cial rapid methods 
foi preparing antigens EcKer and Sasano (1919) pitbhslied tiie lesiilts of their 
method and concluded that suitable antigens could bo made h} e\tiacting normal 
heart tissue foi one to thiee Iiours with boiling alcohol in a reflux condenser 
These antigens “had moie oi less marked fixing pouei at as high a dilution os 
1 200 ” IColmei (1928) lepoiTcd his lapid method foi pn \ inng antigen He 
extiacted 25 gm of beef luait poa\der aailh 200 cc ot tthf'i m an Eilenmejer 
flask fitted njth a Lcibig condensci, boiling two liours D s \sas foUoaaed by 
extracting the dued po^^der b\ boiling foi two hoius ill pei cent ethyl 
alcohol and finally A\ith absolute etlnl alcohol The met , 1 \as similai to Ins 
original method (1922) except boding avas employed insti d < i tiie usual extiac 
tion in the incubator foi seveial days He found that tin Oioi! i method using 
hoilmg alcohols maN sometimes aicld extiacts of Icssei anfigonc sensitucness, 
hut on the avhole wcie sci\ieeahle and sifisfactoia 

^rom the State Health LaboratoH UnKcrsitj of South Dakoti 
Received for publication Ma> 2 1235 
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the conclusion mi"ht he drawn that this was a good antigen, hut there is one 
point which is very important and should always he considered, and that is, is 
the antigen sensitive, and is it specific? To prove that the antigen would meet 
these qualifications it has heen employed in the laboratory for a rrumher of years 
and approximately 50,000 "Wassermann tests run. Tliese Wassormann tests were 
checlced with the Kahir test and the results agree remarkably well. It should he 
stated, however, that the 'Wassermann tests using this antigen are considered by 
this laboratory to he more reliable than the Kahn reaction. Statements of 
physicians in this state have shown that the Wassermaun test as run in this 
laboratory correlates exceptionally rvell with the cliirical history of the patients. 

coxcr^usiONS 

1. The Soxhlet apparatus is a very efficient and rapid method for extracting 
the soluble lipoids from beef heart. 

2. The time for extracting the lipoids from the beef heart is only eight to 
ten hours by this method compared Avith fifteen days by Kolmer’s method. 

3. Antigens produced by this method are of high antigenic titer and have 
low anticompleraentary and hemolytic units. 

4. The antigens have good specificity as determined by comparison with the 
Kahn precipitation test on at least 50,000 serums. 
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DAKIf -FIELD ILLUMINATION IN THE DIAGNOSIS OP TUBERCULOSIS 
AND JIIALARIA» 


Charles Goossiann, M.D., CmcisNATi, Ohio 


D ARK-FIELD ilhimination lov the study of living organisms has become an 
accepted practice. Its value in the study of .stained films of sputum and 
blood seems to deserve more attention than it has received. After a little experi- 
ence ndth the technic, the search for tuherele bacilli not only take.s les.s time, but 
there is less likelihood of missing a few scattered organisms, as shoivn by 
Schoenheit.' The same thing seems to he true of the malaria plasmodium. In 
both eases the dark-field observation .should he eonfirnicd hj' changing to ordinaiy 


Pis. 1 Tuberculous srulum with aark;5clil lllninlnation. The bacilli arc conspicuous, but the 

pus cells arc almost Invisible I)ark flelG broadens tlic Imaso of the Dtvcterla. 



transmitted iiglit, using ground gla.ss or smoked glass to reduce the light iu- 
tensity. 

Dark-field examination of tuberculous sputum shows tlie fuchsin-stained 
bacilli brightly fluorescent (Fig. D "'Iiilc the blue-stained haetcria and pus cells 
arc very iucouspicuous. A ehauge to transmitted liglit .slioiv.s tlie red liaeilli even 
witii a 4 mm. dry objective, hut the oil immersion lens can then lie used to 
verify the details (Pig. 2). In a Gicmsa stained blood film the malaria Plas- 
modium is also easily found under dark field, excepting tlie small ring forms. 
Here again it is necessary to turn to fraiismilled liglit before making a diagnosis. 
It is, tlicrefore, desirahle to he able to eliangc from dark field to light field with- 
out much maiiipulafiou. 


•nccelved for piibliratlon, Mny 2, 1935. 
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Slost laboratory mieroseopes can be adapted for dark field with very little 
expense aside from a powerful light, such as a 6 volt, 108 watt headlight lamp® 
mounted witli a condensing lens. Such a light is very satisfactorj^ for alternat- 
ing current, but for direct current a pointolite lamp, or other powerful source, 
might be better. 

Using a two lens Abbe condensor, N. A. 1.20, and a X40 (4 mm.) objective, 
N. A. 0.65, it is possible to get dark-field illumination by the use of a center 



Figr. 2. — Tuberculous sputum with transmitted light. The pus cells are the most conspicuous 

objects. 



Fig. 3. — Malaria plasmodiura In blood cell. Left, as seen with bright field. Right, vitli 

dark field. 

stop (Fig. 4) below the condensor.® If the condensor and slide are connected 
%yith a drop of water (oil is too me.ssy), a better dark field may be obtained; but 
when searching a large film, tlic dry condensor has the advantage of not getting 
water into the mechanism of the mechanical stage. 

The required size of tlie center stop depends on the aperture of the objective 
and on the ocular that is being msed. It is well, therefore, to have different 
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si?cs, piefeiablj of metal, but stops foi cxpeiimcntal use can be cut out of !iea\-j' 
black papei oi tiviu caidboaid The object slide must be thin enough to permit 
the suhstage coiidensoi to focus its outer lats on the film Some coiideiisors 
require slides not mole than 08 mm thick, in am cient icilh thick slides 
cannot bo used 

Bij objeetues aie seij seiisitnc to inconcet coiei glass thickness in dark- 
field tiork, so It is bettei to use onlj eotei glasses between 015 and 0 20 mm 
thick The coiei glass can he mounted oii the film nith piiaffin oil or cedar 
Oil, or luth balsam if a pcimanent prepaiatioii is desired 



Flc 4 —Center stop for use below condensor to produce dark field Several slees should 
be available such as 12 I6 and 20 mm diameter The outside diameter of course 
must fit the microscope In use 





5 — Vlsuallzlne the rays b> placing a block of uranium glass on, the upper surface 
of tho condenser The left figure shows the fuU cone with ordinary bright field illumi- 

nation The center figure shows a hollow cone of light produced with a small center stop. 
The right figure shows the effect of a large center slop 

One method of testing tho comctioiis of mietoscoiie ohjectnes is ht use on 
a dal k held specimen If thticfoic the ohjcetnc |»i\cs defectue images, fiom 
rough usage, dii1> lenses etc good definition cannot be fu\pcctcd h\ this 
methtid 

As ui all daik field ttoik, the co\ex gHss must bo clean, foi eten dust 
paitielc IS conspicuous undei tins method of ilUimnntion To do m cotci gl isses, 
Stitt’s method* is good Immcist tlu cotei gUsses in ‘ Bon Ami” (5 pci cent 
m i\atei) iiul allow thtm to dn Just htfoie wipe off tlu Bon Ami Of 
course, in using a high power di\ kns i cotci gliss is essontnl but tliose who 
bi\c a X20 apothiom itii objuliM should tiN (ohs method of working with 
out a covci gl iss, b\ imiejsiijg tlu Ungth ot the inuioseopv lube 
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So far it lias been assumed that the simplest outfit, only, is at hand. But if 
the equipment includes a modern oil immersion objective equipped with an iris 
diaphragm between the lenses, so that the aperture can be reduced to 0.65, it 
can be used for the dark field, as well as transmitted light, without a cover glass. 
Of course, the diaphragm should be opened for bright-field stud}". 

Sometimes a green color screen is useful, to remove the secondary spectrum 
of achromatic objeetive.s. It should be a very transparent gi’cen and can be 
purchased, or made with the dye called “rapid filter green.” 

This article should not close without mentioning Rheinberg’s differential 
color illumination.'^ By using a dark colored center disc (blue, let us say) and 
a lighter colored rim (red) the objects on the slide will be colored red while the 
background is blue. 

This method is a beautiful demonstration of the theory of dark-field ilhiini- 
nation. Recently, under the name hlikropolychromar, there has been introduced 
a very accurate, but expensive, attachment for producing this “optical staining.” 

I take this opportunity to express jny appreciation to Craig Howartl, of the Department 
of Bacteriology, University of Cincinnati Medical Department, for placing liis many interesting 
slides at my disposal. 
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BLOOD CALCimr DDTBRJIINATION^ USING STANDARD 
CALCIUM! CHLORIDE SOLLTION* 


Isn lEL ScHw ARTz, Ph \r D , P A I C , New York, N Y 


'TIE normal blood calcium \alue is icrv constant fiom 9 to 11 mg pei 
J- 100 c c , in ehiklien slightlj highei, a \crv close range , \et it is impoitaut to 
know niiether in a giien patient it is below oi o\ei tbese mines, especinlh in 
judging bordeiline eases in which cnlenim theiapi is contemplated 

Fi\e tenths milhgtams, certainij as much as 1 iiig difference in lesnlts o\ei 
01 undei that aetimllv present, cspeeialli when ealeiiim is found to be below tlie 
minimum normal, is of utmost impoitanee to the plnsician in judging tlic neces 
sarj tieatment, particulailj m mcw of theiapeutic ehiinis made foi ccitaiii 
calcium salts Euoneous lesults lead the pbjsuinn to conclude that the pre 
senbed medication was mhiolcss In mow of tlic mnow noimal thicshold, 
wioug dcteiminations handicap establishment of a diagnosis and ime of tieat- 
mont A diffoicncc of 0 05 cc to 01 cc m a dctenoiatcd 0 01 N potassium 
pcimanganate solution will show a diffoicncc of 0 5 to 1 0 mg of calcium per 
100 c c of blood, an erioi too groat 

Tlic most widolj omplojcd methods foi dcteimination of blood enlcmm arc 
those of Kramei and Tisdale, and ClarK’s modification of the foimei, in both of 
which 0 01 N potassium peimanganatc solution is used lo liliatc in fJie picscnce 
of sulphunc acid the calcium oxalate foimcd aftei jnecipilatiou with ammoimun 
oxalate The disciopancics abo\c stated aic tiaecable Inigoh to ciiois m piep 
aration and standaidization of solutions, foi too often thcic is a tendency to 
assume that the 0 01 N ijotassium pcimanganate has icmainod unchanged since 
piCMous Hctciminntion Wc found that aolnmctiic solutions of jiotassium pei 
manganatc had to be checked foi each dctcimiiiation , and the amnioimun oxaHto 
and oxalic acid ased to standardize the permanganate solution also had to bo 
icstaudaidizcd, although it now is possible to obtain ier\ pine ammonium oxalate 
and oxalic acid AVhen it is considered that len small quantities of calcium aic 
dealt with, e\cn the slightest change in titer suffices to offset tlic result 

As Redwood and Mjeis indicate, the mctliod of Kinmci and Tisd iJc loquires 
a highh icfincd tcchiiic In the hands of chemists tiainod in rjuantitatne pio 
Lcchuc and methods of standaidizatiou, aecuiale icsults aic not difficult to obtain 
The \exing fact, howc^cl, is that application of the methods olahoiatcd In spe 
cinlists in biologic chcmistij often is left (o tochnicnns who, though higlih 
consciciilious, lack the chemical knowledge ol bisic piinoiplts coiKcining jcae 
tions, stnndaidi/ation and faniilmita uilli quintitatne pioccduie Owing to in 
sufliciGnt technical tiaining icsults as high as 15 to Iff mg ealciurn poi JOO c c of 
blood and as low as4 to ff mg in noinial cases h iie been leported iii institnfroiis of 


•Irom the Itesvaith Laf>orator> of Brndlner and Scldc^lnffrr 
lleccKrd for publication Ma> 193^ 
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no small standing, despite the fact that the eonti’ary was indicated and later proved 
to be so. In one hospital laboratory, potassium permanganate solution was pur- 
chased and used during an entire month and not restandardized during the 
interim. The calcium determinations made under such eircumstanecs were so 
unreliable that, in view of the treatment the patient received, physicians in the 
pediatric department were at a loss to interpret them. 

The method.s u.sed for blood calcium determination are somewhat tedious, 
and in laboratories where only an occasional determination is made, the dis- 
crepancy between duplicates may run as high as 1 mg. 

In addition to deterioration of 0.01 N potassium permanganate solutions, 
other factors tending to vitiate results arc : 

Incomplete washing of the calcium oxalate precipitate, leaving traces of 
ammonium oxalate, thereby increasing the result. 

Incorrect calibration of pipettes used in drawdng up the scrum; improper 
correlation between pipettes, burets, and volumetric flasks employed in making 
0.01 N potassium permanganate solution from the 0.1 N. 

Incomplete centrifugation of the calcium oxalate precipitate and insufficient 
time allowed for precipitation. Even though one-half hour is given in the 
method, higher results are obtained if the precipitate is allowed to form in the 
ice box for several hours or overnight. 

Occasionally, unknomi to the worker, the wrong anticoagulant is used (po- 
tassium or sodium oxalate). Of course, in this ease the detei'mination is valueless. 

Tlie following modified method is offered to those who have encountered the 
diffioultics above noted, and not to supplant the well-known method of Kramer 
and Tisdale. Preparation and standardization of 0.01 N potassium permanganate 
are eliminated without loss of accuracy. The method will find ea.sy application 
where only occasional calcium detei’minations are made and facilitie.s are inade- 
quate. It is based upon an easily prepared standard calcium chloride solution 
which keeps indefinitely. With each blood calcium determination a similar quan- 
tity of standard calcium chloride solution is used. The serum and calcium chloride 
solution are nin simultaneously, both being treated alike. The standard calcium 
chloride solution, containing 0.1 mg. per c.c., serves to give the value of per- 
manganate calcium, from whicli the serum calcium can he calculated. 

SohdionJi Bequired. — 1. Standard Calciwn Chloride Solntioii: 

Dissolve 0.2498 gm. of pure caleite (calcium carbonate) Baker’s in a lifdc 
dilute HCl in a wide evaporating dish of 50 to 100 c.c. capacity, care being taken 
to avoid loss by spattering: (Run the acid down the side of the dish, allowing 
the reactions to proceed slowly). Carefully evaporate the solution several times 
to near dryness, each time adding distilled water, and last, evaporate to near 
diyncss, expelling the last traces of HCI. Dissolve the residue in distilled water 
and dilute to 1 liter; 1 c.c. of this solution equals 0.1 mg. of calcium. 

2. Potttssinm Permanganate Solution: Dissolve about 0.030 to 0.040 gm- of 
potassium permanganate crystals in 100 c.e. of distilled water. Keep in dark 
bottle. This solution need not be standardized. (A few crystals, the size o 
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caiaway seed, dissohcd to a solution snfficicnflj tiansparent to lead piiiit 
tlirougli, ha\o been found comemont ) 

3 Thtcc Pei Cent Ammoimmi Oxalate Sohihon 

4 Approsimateij N/1 sulphmic acid 28 c e H.SO, added to 870 e e of 
distilled ivatci 

5 Tno Pet Cent Ammoiim Water If sodium citiatc is used as aiitieoagu 
lant, coircchon for the dilution should be made uhen final calculation is com 
pleted (Tevtbooks omit this statement, suggesting that 1 cc of saturated 
sodium eitiate solution can be used to 10 c c of blood ) 

Proceduie —Place in a conical centrifuge tube 0 5 c c of ammonium oxalate 
solution and 2 c e of citrated plasma Then add anothei 0 5 c c of ammoimim 
oxalate solution and maht up to 6 cc JIix* thoronghlj with distilled watei and 
let stand for one half hoiii Allowing the precipitate to fom in the ice box o\cr 
night is recommended b} other ivorkcis, as it yields higher lesults This we also 
hare found to be the case CentufugaUzc at moderate speed (1 500 1,800 rp m ) 
nntil sedimentation is complete and caictullj pipette off the superaatant fluid, 
leaxmg 0 3 c e in the tube After the piecipitate is well ■packed in the tube apex 
we hate found that the snpoinatant fluid can be decanted and the tube diaiucd 
in the upright position mouth doivnwaid upon filtei paper Tlie piocipitafe is 
retained undistutbed f Repeat the washing not less than tkiec iiiiics, using 
about 3 to 4 c c of ammonia watei, tlioroughl) stilling the precipitate by rotary 
motion of the ttibc Use no stoppei ' Aftei each waslung cciitiifugation should 
be contmiicd until the piecipitate is fiimh packed m the conical tube end Last, 
dissolxc the piecipitate in 2 c c of N/1 sulphiirie acid bi placing in a water bath 
and heating to 75° C Simultaneously, employ 2 c c of calcium chloudo solution 
and treat exaoth the same as the scroiii 

Titrate u ith potassium permanganate solution made foi the purpose It is 
best to titrate the staiidaid calcium diloiidc solution fiist to a faint pink and 
then match this tint w ith that obtained in titrating the calcium senim 

Calculation 

C X S 

— p — . X 50 = serum calcmm 

C = mg of calcium lu 2 c c of stand'ird calcium cldondo solution (0 2 mg ) 

S = c c of KAIdO^ iised m titrating tJio serum 

p _ g g of KAlnO used in titrating the standard calcium clilonde solution 

Example 

1 2 c c of i;ota'»sium permanganate solution used for 2 c c of standard calcium 

chloride solution = P 

3 15 cc of potassium permanganate solution u^ed for 2 c c of serum = S 

2 c c of standard calcium chloride solution contains 0 2 mg of calcium = C 

02x 1 15 — 32x 50 = !>5S mg calcium per 100 c c of blood 

CON Cl USIO^S 

1 Aecmate, dependable and easily pcifomicd method Steps simplified 

2 The yiotassium peiniang.iu.ife solution used need not he standardized It 

•Adcbng thL oaalatt •solution flrst and last permits tliorou^h admLxlure of scrum and 
oxalate ollicrwiae nmcJi more time Is rcqulrid uniformly to mix tJic liquids 

tTlsdaie used this simplified procedure with a centrlfujrc tube not over 6 to 7 mm. at tbe 
0 1 maric Centrifuge tubes with wide apices should not be used 
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can lie made jnst prioi’ to a "iven determination and used immediately. Other 
volumetric solutions heretofore employed, dispensed with. 

3. The principle of this method is based upon a standard calcium chloride 
solution, easily made, and keeps indefinitely. 

4. Of value where insufficient blood has been drawn for duplicates, as in 
eliildren. 
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A MECHANICAL DEVICE POE PEEPAEING FINE SUSPENSIONS OP 
TUBEBCLE BACUjLI AND OTHEE MICBOOEGANISMS"^ 


H. J. CoRPER, M.D,. Pn.D., and Maurice L. Cohn, Ph.D., Denver, Colo. 


'^IIE preparation of fine suspensions of tubercle bacilli is encumbered by 
A many detailed obstacles which retarded accurate quantitative studies with 
these bacilli for a great many years. In retrospect, one is reminded of the 
schemes which involved filtration, centrifugation, and numerous . other pro- 
cedures and which left the experimentalist with a feeling of uncertainty as 
to the actual amount of bacilli present in completed suspensions. Finally, 
after 1918,^ reproducible suspensions of tubercle bacilli were prepared by us” 
by slow and laborious manual manipulation, wliicli revealed the presence of 
about a billion bacilli per milligram moist weight of culture. This method 
was adhered to until quite recently when it was found that the addition of a 
few drops of 0.5 per cent solution of sodium tanrocliolate (because of its sur- 
face tension lowering properties^) in initiating grinding would materially 
assist in speeding the operation and give more consistent results for obtain- 
ing fine suspensions. With this improvement, obviating the frequent tend- 
ency to lumping of the bacilli on the first addition of liquid (0.9 per cent 
sodium chloride or other watery solutions), the method as now recommended 
is briefly: about 10 mg. of moist young culture (about three to five weeks old) 
is accurately weighed in a sterile graduated. 15 c.c. centrifuge tube; the bacilli 
are carefully ground on the glass tube by means of a sterile rounded glass 
rod slightly smaller than the bowl of the tube; then one drop of sterile 0.5 
per cent sodium tanroeholate solution is added and the bacilli are thoroughly 
ground in this with a continual rotaiy motion; finally, 4 or 5 drops more of 
the tanroeholate solution ax-e added, a drop at a time after each grinding; 

•From the Research Departinent. NaUonal Jewish Hospital at Denver. 

Bcccivcd for publication, May 23, 1935. 
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after the grinding is completed, requiriiig usually five to ten minutes, 0.9 
per cent sterile salt solution is added first by drops and mixed carefully with 
the baedh and finally enough to give the desired coiieentration of the suspen- 
sion. Tlie final suspension iroin which further dilutions aie to be made must 
possess a uniform milky opalescence witliout lumps or particles and contain 
a definite amount of bacilli per cubic eentimeter. Tlie dilutions are then made 
with sterile salixic solution in stages of one to ten. In order to avoid con- 
tamination while manipulating the dilutions, it is well to have a separate 
small flask of saline solution for each dilution to be prepared. It is also 



Fig-. 1 Fie. 2. 


Fis. 1 — Shows the glass parts of the grintUng appaiatus at the left, anti on the right 
with motor attached during the operation of grinding to make -a fine haolUao’ suspension from 
a weighed amount of cuUurc. 

Fjc 2 Photograph taken by transmUtc<l light showing the condition of a satisfactory 

fine suspension of tubercle bacilli with no flocculation at this time, on the left, and an un- 
satlsra-ctorj' suspension, on the right, examined el.’C hours after they were prepared from the 
same culture and containing 1 mg. of bacilli per cubic centimeter. Note the deflnUe floccula- 
tion of the bacilli in the uni.alUfactor>- suspension which became evident one hour after stand- 
ing. 

advisable to use individual 1 ec. sterile pipettes for eacli transfer, so that 
1 c c. is transferred to a 15 c c centrifuge tube, and to this is added the 9 c.e. 
of sterile saline solution. 

It appeared that a further iniprovciiieiit in teclinic miglit result from the 
use of ail apparatus devised for this purpose by Dr Benjamin Sher of the 
City of Chicago Municipal Tuberculosis Saiiitai-ium. who had not described it 
but had used it for grinding large amounts of tubercle bacilli. Dr. Slier 
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kind!}' submitted the original apparatus for our trial, on which plan the illus- 
trated apparatus used in the tests reported below was built. He also eou- 
sented to the publication of this description by us so that it might be avail- 
able to others interested in making uniform suspensions of bacilli. As shown 
in the illustrations, the apparatus, entirely constructed of Pjn-ex glass, con- 
sists of a long glass tube (about 15 inches long) with pestle end ground care- 
fully into the floor of a Pyrex test tube about six inches long and calibrated 
to 10 c.c. Above the height of the test tube length is welded a glass hood to 
prevent contamination. Actually in preparing this apparatus, the hood is 
inner sealed on the lower portion (pestle) and finally the upper glass tube 
attached.'" 

In using the grinding apparatus, it is sterilized either by dry heat or 
autoclaving. It is attached to a sloivly revolving laboratory stirring motor 
by means of a piece of heavy wall rubber tubing. The bacilli to be ground 
are weighed in the bottom of the test tube, a drop of 0.5 per cent sodium 
taurocholate solution is added, and the mass is ground for two to five minutes, 
after which it is diluted as described for the manual procedure. In order to 
compare the results made by the manual procedure with that made with the 
motor, a series of suspensions of different cultures at different ages and from 
different strains of tubercle bacilli (human, bovine, and avian; virulent and 
avirulent) were compared by means of the growth limit culture test.“ The 
results are presented in Table I. 


Table I 

The Efeigiency op the Motor-Deiven Geindee for Preparing Fine Suspensions of 

Tubercle BACiiiW 


STRAIN OF BAClLElt AND AGE OF 


CONCENTRATION OF BACILLI IN JIILLIGRAMS PER CUBIC 
CENTIMETER SEEDED ON INSPISSATED EGG 
TOLK SIEDIUil 


CULTURE 

1 10-1* 

1 10-6* 



JfANUAL 

PREP. 

MOTOR 

PREP. 

MANUAL 

PREP. 

MOTOR 

PREP. 

arANUAL 

PREP. 

MOTOR 

PREP. 

Virulent human tubercle bacilli 
No. 7 (28 days) 

3-3t 

3-3 

2-3 


1-4 

1-5 

Avirulent human tubercle bacilli 
(19 days) 

3-3 

3-3 

3-4 

3-3 

1-4 

2-4 

Virulent bovine tubercle bacilli 
No. 39 (3S days) 

3-3 

3-3 

3-4 

3-4 

0 

■i 

Avirulent bovine tubercle bacilli 
BCG (28 days) 

3-3 

3-3 

3-4 

3-4 

1-G 

1-5 

Avian tubercle bacilli No. 3 
(37 days) 

3-3 

3-3 

3-4 

msm 

2-4 



•The amount of suspension per cubic centimeter '• 
lows; 10-* = 0.000.1; lO-" = 0.000.001 ; and l^* = oT'’ 
tThc first numeral indicates the number of cul?^ '< 
the second numcrai, the number of weeks inciibati " 
appeared. ‘ • , 

tThe Labulation i ‘ c of the finding '■ 

bacilli tested In thi-s .«♦ ^ ^ imu.ah 

•Wc are indebtef ■ ler for assistin 

ir • 


•The apparatus 
University of Chicago. 


for us by S 


ated by the exponents as fol- 

a total of 3) positive and 
the first positive cultur« 

welve different strains of 

work. 

t-. ,, 

blower at the 



























GRI rNBERG ■NITROr UCOVA DFTCBMINATION OF PliASltA PROTEINS 


431 


The lesult'? lecoitled lu Table I indicite tli.nt motoi pi Hiding can be em 
ployed with equal cfificiencj to manual gxmdmg: for the jucpaiation of fine 
suspensions of tubeicle baeiUi It js also noted, in coiifoimit\ uith pre 
viously recorded obsci\atioiis, that bo\iue tubercle bacilh do not lend them 
selves quite as well to obtaining fine suspensions as do cultuies of human or 
avian tubercle bacilli oi of Bf G 


SUMStARY 

The method of prepaiing repioduciblc graded fine suspensions of tubercle 
bacilli IS described A neu apparatus for grinding tliesc bacilli mechanically 
IS piesented vhich gnes lesults equal to those obtained uith caicful manual 
giindmg and is timesa\ing 
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MODIFICATIONS IN THE COLORIMETKIC DETERi^IINATION OF THE 
PLASMA PROTEINS BT THE POLIN PHENOL REAGENT* 


Daatd 31 Greenberg, Ph D , and Tatianv N JIiroluboa 31 A , 
Bebkelea, C\lip 


A NDERSCH and Gibson^ ha\e suggested ceitnin modifications in the deter 
‘ mination of the plasma proteins as a result of their inteicstmg obser\a- 
tion that heating the blood proteins for a shoit time in an nlKalme solution 
intensifies the degiee of color obtained with the Folin phenol reagent The 
writers, on reinvestigating this subject, readied somewhat different conclu 
sions, and did not obtain the same tyuosine coineision factors as %\ere found 
by Andersch and Gibson Theiefoie, it appears desirable to present briefly 
the zesults that were obtained and to dcsciibe ceitam modifications in the 
determination of total seium protein, albumin, globulin, and fibiin, which 
were suggested by this uoiL. 

That heating considerably increases tlie chromogenic values which are 
obtained AMth the soium proteins was readily' confirmed, but a considerably 
shorter time of licatmg Avas found to be siifiScicnt to obtain a ma\imum color 
than the half hour leconimended by Andersch and Gibson Representatne 
results on the change in color Aahie obtained on heating human and dog 
serums are shown in Fig 1 As this figure sUoass, a constant color is read ed 
AAithin fiAc minutes on heating the protein in a boiling Aiater bath UoueAcr, 
m deAclopmg the pioccdiues of the rcAised metliod to alloAr for a margin of 

•From tlie Dl\I‘’ion of BIoclicmfstr> University of California Jlcdlcal School 
Received for publication May 31 193 j 
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safetj’’, it was decided to employ ten minutes for heating, a time which has 
proved to be amply satisfactory. The iimovatioii of heating distinctly im- 
proves the colorimetric method, in that, more reproducible color values are 
obtained and samples of serum which are several days old can now be suc- 
cessfully used for analysis without the loss in color which had been noted in 
the older procedure.'* 

Andersch and Gibson propose to return to the use of (NHiJSOi for the 
salting out of the proteins, rather than eontinue-witb Na„SO^ which i-equires 
a temperature of over 30° to keep it in solution in the required concentration. 
In our estimation, this change is not desirable because more time is required, 
and it is more difficult to filter off the precipitated globulin. With the salt 


10 



DOG 


HUMAN 


J 1 1 III I I L. 

4 S Q 10 IZ 14 16 16 ZO 

TIME m NINUTEcS 

Fier. 1. 


.suggested by Tuchman and Sobotlca," Mg Na„(SOJ„, magnesium oxide is pre- 
cipitated in alkaline solution, which makes it unsuitable for use with the 
present colorimeti-ic method. 

The previously mentioned authors continue to use the original Fohn 
phenol reagent to secure color development. In our estimation, the improved 
reagent of Polin and Ciocalteau® is to be preferred, as it avoids the develop- 
ment of tui'bid solutions. A comparison of the tj-rosine factors given in this 
paper with those of Andensch and Gibson indicates also that even with the 
new heating procedure, a someu-hat greater color development is obtained 
with the Polin-Ciocalteau reagent. 

EXPERtJIENTAn 

Except for the heating in alkaline solution, the procedures and the reagents 
used are, in general, the same as those described by Greenberg/ and are pub- 
lished in the laboratory textbooks of Hawk and Bergeim,” Peters and Van 
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SI>lve° A eon^ement bath in w)ucli to out the heatmg is foimecl b) a 
large bealcei cohered \Mth a raetal plate cont«iiiHng lioleb of sufficient size 
to hold tlie test tubes suspended in the Matei ivithoxit alloxving them to slip 
througli Tlie u ater should he Icept boiling biishJj dunng the heAUiig period 

Total Pfoiein — The seium is diluted in the piopoition of 1 to 10 uith 0 9 
per cent NaCl Pipette 2 t c of the diluted seium into a 20 c c test tube, and 
add about 5 c c of 11,0 and 2 c c of 5 N NaOH Mi"c the contents and heat in 
the hoilmg u ater bath for ten mmutes Non insert a funnel into a 50 e c 
giadiiated flask and tiansfei the contents of the tube into tlie fl'isk, uashmg 
out the tube nith sexeial portions of chstiHcd watei Add 3 e c of the phenol 
leagent made up to the graduation mark and caii^ out the coloi conipaiison 
agamst a sinnlai standaid containing 5 ce of the standaid triosine solution 

Albumin and Globulin — The globnbn fiom 0 5 c e of piotein is salted out 
m the maunei desci^bed by Gieenbcig Fne cubic centimeters of the flitiate 
containing the aibumiu aic pipetted into a 20 cc test tube, then 5 e c of 
natci and 2 t c of 5 N NaOII aie added Aftci imving the contents the tube 
IS heated in the boiling uater foi ten minutes Dilution with uatei is desii 
able because otheiuise the high conccutratiou of soclmin salt pieseut causes 
a piecipitation of some of the albumin The lest of the pioeedure is the same 
as IS gnen abotc foi the total protein 

To estimate the globulin, aftei washing the piecipitated globulin on the 
filtei papei with Na^SO^ solution insert the funnel into a test tube of 25 to 
30 e c capacitj Puncture a small hole in the bottom of the flltei papei and 
wash down all the globulin with appro\imateh 001 N NaOH Then unfold 
the papei and wash off any adhenng piotom mto the test tube The total 
tolume lesuUing fioin this should not be nioic than 15 oi 20 c c Now add 

2 c c of 5 N NaOH and heat the tube on the boiling w atci bath for ten 
minutes Next, alloir the contents of the tube to cool decant into a 50 c c 
voliimetiie flask, and wash out with a few cubic eentuncteis of water Add 

3 c e of phenol leagent and eoinpnc as usual 

Ptbitu — The plasma fiom oxalated blood is used and the fibrin is sepa 
lated aftei the mamici of Cullen and Van Sbke’ Pipette 1 c c of plasma 
mto a 50 c e cj liiidei, and add 30 oi 40 c c of 0 9 per cent NaCl and 1 c e of 
25 pei cent CaCk solution (piepaied fiom the anhjdious salt) Mix the con 
tents and allow the solution to stand foi twt*ntj to thiiti minutes The clot 
IS picked up b> gciitlj lotating a glass lod through the clotted solution Pc 
mote the clot to a do jnece of filtei paper and piess out the adhenng hquoi 
as completelj as possible Place the di;j piotem mto a conical 15 c c ecu 
tiifugc tube, and add 10 c c of water and 1 c c of 5 N NaOII Now mix and 
heat the tube on the boiling watei-bath foi ten mmutes The fibuu wiU be 
dissohod, leaMiig behind a suspension of caleium oxalate This is ccntitfuged 
down and the supciiiatant Iniuul is liansfciied to a 25 cc xolumctiic flask 
Wash out the tube with waUi and translei the wash watoi to the \oliimetiiL 
flask thiongh a sinall tiUci to picxent the tianslVi of the taluum o\al itc 
Now add lace of phenol leagtnt and compmc against a st.iudaid in a 50 c c 
xolumetuc flask contaming 3 cc of the tyrosine solution 
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Conversion Factors . — The factors to convert the colorimetric readings to 
their respective protein values and their standard deviations are given in Table 
I. The figures are based on the analyses of the blood of eight nonnal young 
human adults and five dogs. The factors were determined bj" running parallel 
nitrogen determinations on the blood proteins by the micro-Kjeldahl method 
of Pregl. In these determinations total protein and albumin were determined 
by precipitating the protein fractions with 10 per cent trichloracetic acid 
previous to digestion and washing out the nonprotein nitrogen. Globulin was 
estimated by difference. 


Table I 

Tyeosine Equivalents for Coni'Erting Colorimetric Eeamngs to Grams op Respective 

Percentage of Protein'' 



TOTAL PROTEIN 

ALBUMIN 

GLOBULIN 

FIBRIN 

Human P 

11.5 ± 0.2 

10.5 ± 0.3 

11.5 ± 0.25 

11.55 ± 0.2 

A 

5.75 

4.72 

2.10 

0.347 

Dog F 

11.35 ± 0.25 

11.6 ± 0.4 

10.05 ± 0.4 

11.1 ± 0.45 

A 

5.6S 

4.64 

2.01 

0.333 


•Doubt has been thrown on the vaUdity of the tyrosine method of estimating the serum 
proteins in the blood of patients suKering from nephritis and nephrosis by Tuchman and 
Sobotka because it is claimed there is an alteration in the values of the tyrosine equivalents. 
We have not had the opportunity to test this point ■with our revised procedures. However. 
Andersch and Gibson report satisfactory results on such patients when the proteins are heated 
in alkaline solution. 


The factors under the heading P are for use in the equation, 

S 100 F 

X T X — y — X ' ' y ~ QQQ" = protein (in per cent) , 

in which S is the setting of the standard, U is the reading of the unknown, T 
is the mg. of tyrosine in the standard solution, V is the aliquot volume of serum or 
of plasma used, and P is the factor for the particular protein fraction which is 
being analyzed. If the values of T and V are maintained at the levels de- 
scribed in the procedures given above, namely, T at the value of 1 mg- oi 
tjwosine for the analysis of total protein, albumin, and globulin, and 0.6 mg. 
for fibrin, and the sample values of V are kept at 0.2 c.c. for total protein, 
0.25 c.c. for albumin, 0.5 c.c. for globulin, and 1 c.c. for fibrin, then the 
equation may be reduced to the form 

S 

"^x iV ~ protein (in per cent). 

The values of A for the respectiv'e protein fractions are given under tliis 
heading in Table I. 
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A SI3MFLE, EFFICIENT, AND INEXPENSIVE DEVICE FOR DRYING 
PIPETTES AND OTHER LABORATORY GLASSWARE* 


Henry Poy, Salonika, Greece 


A SIBIPJjB and easily manipulated pipette drier can be made from the 
ordinary electric liair drier, as used bj' ladies’ hair dressers for diying hair. 
This instrument produces a rapid stream of hot or cold air which it blows out 



with considerable force, and iupettes can be dried l^v means of this instniment 
h\ a few seconds, six or eight at a time. All tiiat is neecssarj' is to fit a tin 

•From the Lcasruo of NaUons Slalarta Ilesearch tatJOTalor>% 
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nozzle over the spout of the blower, and to fit a cork into this nozzle in wliich 
six or eight holes are boi-ed to take pipettes of various sizes. We have used an 
ordinary piece of pliable zinc, about 4 or 6 inches long, turned into a tube by 
rolling, and bound round the exit of the blower with copper wire; no doubt 
a more elegant arrangement could be devised, but this is quite satisfactory. 
We have placed our blower on a wooden base, witli the blowing end uppermost, 
as shomi in Pig. 1 ; if such a devise is not used the machine is awkivard to liold 
still on account of its shape. 

It is as well not to let the hot air run for more than a few seconds, as 
the nozzle of the blower being closed, the machine is likely to get very liot, and 
ruin the working parts, besides the danger of breaking the pipettes. A few sec- 
onds of hot air followed by a few of cold are sufficient to dry acetoned pipettes. 
By means of this device hundreds of pippettes can be dried in a very short time. 
We have used one of these in this laboratory for the past three years without 
any trouble whatever. 
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MENINGITIS MenmgococciC and Non Meningococdc in Ne^v Born and In Young Infants, 
Bavid J M Am J Di^? Child 49 1282, 1935 

Meningitis in the newborn and in joong infants is characterized by being atypical, 
protein, and masked in its clinical manifestations 

The diagnosis is often missed and the condition jinsfaken for acute gastroenteritis, con 
genital debility, marasmus, tetanj, etc 

Illustrative eases are reported in which signs of imolvement of the central nervous 
Bjstem were scant or absent and m winch the clinical picture centered around the gastro 
intestinal or rcspiratorj systems 

A review of the literature on thi-^ subject was made which emphasized the relative 
rarity of meningitis at this ago A statistical studj of all eases of meningitis in children 
during a four year period at tlic New Yoik Post Graduate Medical School and Hospital showed 
that onlj 2 5 per cent of the cases of the momngococcic and 4 1 per cent of those of the 
nonmcningococcic variety occurred m inf mts three months of ago and joungcr 

The clinical picture as it differs from that »n older children and m adults is given in 
detail In the absence of p ithognoniome «igns and when meningeal signs arc not found, 
the following nonspecific signs and sjmptoms may be suggestiio of meningitis an irregular 
fe\cr in the presence of gastrointestinal disturbances of anj sort which occur without any 
demonstrable cuise an I which do not respond readil) to treatment, in addition, Inpercstliesia, 
irntabibtj, soninoJonco, tenseness or bulging of the fontanel, distention of the icins of the 
neck, incessant crjing and a dissociation between the pulse and respirator) rates and the 
tomporaturo 

The pathogenesis of moningococcic and nonmcningococcic meningitis is discussed The 
lanous portals ind niode^ of entrj an 1 sources nd means of spread of infection arc cited 
The different causative organisms of pjogcnic meningitis and their rclatne frequency are 
reviewed 

The preialonco of meningitis due to JJ coh und related organisms in the newborn and its 
rarity in older children is emphasized, and eiqilanitory factors are cited 

The anatomicopathologic features arc practically the same m the newborn as in older 
cluldren 

The prognosis of all forms of meningitis, cspcciallj of the pyogomc varieties at tins 
age, IS evtremelj poor Mortality figures for each variety are given, the lowest being for 
mcningococcic mcngitis which is 48 per cent or higher Tlio lugh mortalitj from mcningo 
coccie meningitis is due mamlj to the dilTicuUj of diagnosis and the delay in the institution 
of treatment Cases of ncoici) from nonnuningococcic meningitis tint w is sjontaneous 
or that followed specific or nonspecific trcitment arc cited from the literature 

A diagnosis m the absence of anj pathognomonic signs is cxtrenielj difficult Some of 
the signs and symptoms tliat may be helpful are cited The most reliable diagnostic method 
18 still spinal puncture, and it should be resortcl to frequcntlj 

The treatment of menmgococcic meningitis m the newborn and m loung infants is the 
same ns in. older children, the conseriatnc line of *rcitnient b<,ing the 'afest and best one to 
follow The \cntricular and cisternal routes should not be used indiscriminately and should 
bo resortcl to onij m cicnt of blockage of the ciruilation of the cerebrospinal fluid Treat 
ment of nonmcningococcic meningitis is less encouraging but there are nc'erthelc^s some 
indications that new methods of treatment forecast a more faiorablo progress m this vanetj 
also 
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HTPERGLYCEMIA, Evaluation of, in the Treatment of Diabetes, Mosenthal, H. 0. J, A. 

M. A. 105: 4S1, 1935. 

Iliflli Wooil sugar in the absence of glycosuria is not ilue to climinislied excretory activity 
of the kidney, nor is it significant of nephritis, but it is a harmloDS anomaly resulting from an 
unusually active reabsorption of sugar from the urine in the renal tubules. 

IVliile a normal blood sugar level and freedom from glycosuria are among the ideal 
objectives of therapy in diabetes, there arc certain circumstances in vvliich hyperglycemia 
and glycosuria should not be completely corrected: 

a. A normal blood sugar level and freedom from gl}X03uria should not be gained by 
underfeeding, since malnutrition favors the development of arteriosclerosis and is one of the 
contributory factors in producing diabetic coma. 

b. Small amounts of sugar may be eliminated in the urine without detrimental results, 
as shown in renal glycosuria. It is important to recognize this because, in cases of diabetes 
with a comparatively low renal threshold, there is with rigorous insulin control the possibility 
of repeated hypoglycemic reactions, which in all probability are injurious in both their 
immediate and their remote effects and, consequently, should be avoided even at the sacrifice 
of intermittent glycosuria. 

c. Hyperglycemia without glycosuria, according to the available evidence, not only has 
no damaging effect on the heart and other tissues but is a necessary stimulus for the proper 
assimilation and oxidation of dextrose in many persons, both diabetic and nondiabetic. 

A piolonged, marked glycosuria with its attendant polyuria and dehydration is re- 
s]ionsiblc for the diminished resistance to infectious processes, arteriosclerosis, formation of 
cataract, malnutrition, acidosis and coma, which are so characteristic of diabetes. Hyper- 
glycemia without glycosuria is not a cause for these complications in diabetes. 

EYtTRIA, Significance of, in Children, Hepler, A. B., and Scott, B. T. J. A. M. A. 105: 

49.0, 1935. 

There is a tendency among pediatricians to evaluate the importance of pyuria in chil- 
dren on a quantitative basis and to assume that a few pus cells are normal or indicate con- 
tamination and that a large number point to urinary' tract infection or disease. 

Various arbitrary limits of normal arc given without qualification as to the method of 
collection or examination. No systemic study of a large number of children has been re- 
ported that would definitely confirm or refute many of the assumptions that appear in the 
literature on this subject. 

To this end 694 infants and cliildren were examined during a period of nine months in 
the Cliildren ’s Orthopedic Hospital, from which study- we conclude that: 

Catheterization is imperative in urinary- diagnosis in children. Ninety'-nine per cent of 
692 children had pus in the voided urine and only 13 per cent in the catheterized. 

The amount of pus in a urine properly collected is no indication either of the kind or 
of the severity of urinaiy tract disease. In the twenty-four children in this group with 
demonstrable urinary tract disease, exactly similar lesions existed with pus counts that varied 
from less than 1 per high dry field to more than 20 per high dry- field. Fifty per cent of the 
children with demonstrable urinary tract disease and a number with advanced lesions and 
severe infections had pus in amounts well under what is frequently sot forth as a normal 
count. 

If a persistent or recurrent pyuria, no matter what the cell count, is taken as a 
criterion for a complete renal study, a number of childien will be subjected to what is ap- 
parently an unnecessary examination, for only 37 per cent of the 64 witli pus in the catheterized 
spccuncn had demonstrable urinary tract disease. However, as can be noted in Table ID? 
the amount of pus is no guide as to the necessity for cystoscopy. Many of tlie obstrnctivo 
lesions are "silent” and a few pus cells the only indication of a pathologic process, so that 
it is undoubtedly a "greater error to miss making an early diagnosis through neglect of 
proiier ex.-imination than to mistake the indication and subject the child to what is ap 
parently an unnecessary- examination.” 

Many- urologie lesions in children are "silent” or have misleading symptoms. Onlp ^ 
of the 26 children in the study who were found to have urinary- tract disease had subjective 
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sjinptoins tint A\(rc in wnj rcfoililc to the uiiniry tr«<t In onlj 10 u «'< tlitrp in\ 
presumption of a unnir^ lesion The remaining aiTtecn i^crc iliscoicred tlirough the routine 
stud^ of p^una 

XJrinirj complications in children uitli bone and joint tubcreulo'^is are not common, and 
prolonged immobiliration on frames or in casts does not tend to unnuj stasis, infiction 
and stone formation Forty one of the children examined had bone or joint tuberculosis 
In none were tubercle bacilli found in the urine after repeated and careful examination 
Only 7 had pus in the urine, and none of these had am demonstrable urinarj tract disease 
In determining the tjpe of organisms in 183 urines, the fresh smear and cultures agreed 
in 170, or 92 per cent . 

MONONTTCLEOSIS, Infectious, Davidaohn, I Am J Dis Child 49 1222, 1935 

Da\idsohn describes a rapid method for the lietcroplulc antibody test uhich inaj be read 
in four hours 

The scrum dilutions range from 1 2 5 to 1 5,120, or higher if ncccssarj The quan 
titj of the dilution used is 0 25 c c One tenth cubie centimeter of a 2 per cent suspension 
of slietp cells is added Narrow test tubes, measuring 75 mm in length and 12 mm in the 
external diameter, are used in order to make possible the reading of the results with a 
microscope The test tubes are shaken and placed m a water bath at 38“ C for one hour 
and then m an ice box for one hour At the end Of two hours, the test tubes are shaken 
until the sediment is suspended, and the results intcrpictcd as +++ and ++ are estimated 
with the naked ejc The result read is + can bo'fairlj accuratclj estimated with the naked 
eje, but a finer, more accurate reading is obtained bj placing tlie test tube flat on its side 
on the stage of the microscope and looking at the cell suspension with the low power of 
the objectno The titers <'btanicd with the microscope are from one to two dilutions higher 
than those read with the naked ejo 

LYMPHOGEANXTLOMA INGUINALE, D’Annoy, K, Von Haara, E, and Lichtenstein L 
Am J Path 21 737, 1935 

Seven endemic strains of the iirus of Ijmpliogranuloma inguinale h i\c been isolated and 
transmitted to animals 

Intracerebral inoculation of infectious material produced a tjpical meningoencephalitis 
in the common marmoset while the rhesus monkey proxed resistant to such inoculations 

The Mrus could readilj be transmitted to white mice, biweiklj inoculations allowing up 
keep of its maximal virulence 

Brain cinulaions of infected monkejs and mice act ns excellent stable and sensitive 
antigens for the specific diagnostic intndernnl reaction of Frei 

Twentj eight per cent of infected guinea pigs showed enlargement of tho regional 
Ijmph glands with histologic lesions consistent with the disease 

Experiments with sheep, chickens, and frogs indicato that the virus can infect sheep, 
that its virulence can be preserved in the binins of cliukens, and that frogs cannot be in 
fected 

Cultivation of the virus after the method of Tamura was possihlj confirmed 
The virus of Ijonpliogramilonia inguinale as encountered endcmicallj in tho poorer negro 
population of Louisiana, shows rather identical behavior couterning animal transmission ns 
the virus strains studied in other parts of the United States and abroad 

HYPOGLYCEMIA In the New Bom, Hlggoas R A Am J Dis Child 50 102, 1935 

Two cases have been reported whicJi appear identical m cverv respect except in the 
family history It is an open question wlietlicr the insulm taken bv the mother of the patient 
m the first case had anj effect in 2 >roducing the bvi>oglvcemia in her babv Ccrtamlv there 
was no exogenous insulin in the second case 

It seems likclj tint some of the cases of convTil«i\c attacks during the first few davs 
of life which are now considered to result from birth injiiij niij Ic due to hvpoglvcemia 
Tho author feels that a reading of the blood sugar should be made in all these cases before 
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a /li.ignosis ]<? made. It “coins reasonable to suppose Oiat ^^lthout proper treatment one or 
both patients might liaio died owing to a lontmiiod fall of the blood sugar loicl Babies 
take food with great difficultj .ifter seaeie lijpogljcemia dcaelops, and without the use of 
garage and parenteral adrainistiation of sugai the deficicnoj of sugai in the blood might 
not be corrected. 

ISTEPHRITIS, Hemorrhagic, Infection and, Wmkenwerder, W. L., McLeod, N., and Baker, 

M. Arch. Int. ^Med. 56; 297, 1935 

An analjsis of the relationship between infection with Str, h&molyticus and hemorrhagic 
nephritis in a senes of 78 cases obscived for from one to eight jears is reported. Twenty tiro 
of the patients are well, 21 are in the latent stage of the disease, 17 are in the progrossuo 
stage, and 19 are dead. 

Infections, usually of the upper respiratoiy tract, caused by' Str. hemolyticu's (alpha 
typo, in a few cases), preceded the onset of hemorrhagic nephritis in the great niayority of 
cases in this senes. 

Pneumococcic pneumonia, iheumatic ferer and syphilis were not considered as causes 
of henioirhagic nephntis in this series 

Str. hcmolyticiis is apparently related to the progress of nephritis; for the numbers in 
which it occurred diminished markedly duiing rceoicry but persisted during the progressne 
stages of the disease In 11 cases, howcicr, hemolytic streptococci were not shown at any 
time during the course of the disease. 

The casts of hemorrhagic nephritis which weic preceded by acute infection manifested 
by both local and constitutional reactions almost always ended in recovery or entered the 
latent phase; the cases of nephntis associated with chronic infection at the onset almost 
always became progressne. 

The prodromal period between the beginning of infection and the onset of nephritis 
varied from three to twenty eight days, the most frequent mtonal was seven and tlie average 
was ten and nme tenths days. 

A seasonal variation in the onset of hemorrhagic ncpliutis coincided with months during 
which respiratory infections are most frequent m Baltimoie 

E\accrbationa of nepliiitis in most instances followed stieptoeoecie infections of the 
uppei respiratory tract; these exacerbations occurred nioie frequently in the latent and m 
the progressive stages of the disease The prodromal period between infection and the ev 
acorbation of the nephritis was usually from twenty foui to forty eight houis, in contrast to 
the prodromal period at the onset of nephritis Exacerbations also occurred without relation 
to infection, and also after opei.itive procedures 

Streptococcic infections which occuned duiing the convalescent stage did not prevent 
recovery from nephritis, and after recovery was established they larcly' caused relapses, 
vhercas the “lanier state,” with or without lecurnrg evidences of active infection, was 
charactcnstie of the progressive stage of hemorrhagic nephritis. 

Surgical removal of foei of infection may fail to influence the outcome of hemorrhagic 
nephntis 

It IS suggested that recovery from or progression in hemorrhagic nephritis is related 
more to the char.nter of the causal infection; a severe acute infection presages a favorable 
course; a chronic infection, an unfavorable outcome It is also suggested that patients 
with acute infection possess the capacity to react to Str. hemolyUcus, so that some form of 
resistance to the infection develops, and as a result recovery from nephritis follows and 
disappearance of the organism occurs. In patients with chronic infection, this capacity to 
react to streptococcic infection is lacking, a resistant state does not develop, and as a result 
the organism persists and the nephritis becomes chrome. 

MEKCUBOCHBOME, Action of, on Normal Human Skin and in Infected Wounds, HHb 

J. H. J. A. M. A. 105; 100, lOSl. 

There is urgent need for standard methods of studying tlie in vivo action of antiseptics 
for special uses. In tins paper mctliods arc suggested winch, on further refinement, ime'‘f 
serve as bases for such standards. 
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In regard to the action of antiseptics applied to the skin, it is slioun that 
a Under conditions of practical use no antiseptic studied can imanably sterilize heavilj 
infected skin 

b Aqueous solutions of anti'scptics are not as a rule suitable for preopcratiie skin 
sterilization. 

c Both the 2 per cent tincture and 2 per cent aqueous mercuroehrome solutions are 
bactericidal and bacteriostatic on human skin The 2 per cent tincture of niercurocliromo 
IS superior to the aqueous solution on the skin, as has been slioun preiiouslj Onlj the 
tincture lias been advocated for preopcratiie skin sterilization 

d If comparisons are to be made betueen the bacteriostatic actions of preparations of 
iodine and mercuroehrome on the skin the order of efficacy, according to the results of our 
experiments, is as follows first, the 2 per cent tincture of mercuroehrome, second, the 7 per 
cent tincture of iodine, not remoied mtli alcohol, Hurd, the 2 per cent aqueous solution of 
mercuroehrome, fourth, the 7 per cent tincture of iodine, removed with alcohol 
In regard to the use of antiseptics m wounds, it is shown that 

a It IS improbable that a single application of an^ knoun antiseptic will sterilize <i 
heavily infected wound 

b There is evidence that uliilo both the tincture and aqueous solutions of mercuro 
chrome arc bacteriostatic in hcaMh infected wounds, the aqueous solution, under the con 
ditions of the tests, is superior to the tincture of mercuroc-hroine and to the otlier anti 
septies tested, in that it keeps tlie bacterial «.ount loner and docs not interfere with phago 
cytosis 

DIPHTHERIA, Rapid Method for Identification of B Dlphtherlae, Brahdy, M B , 
Eenarsky, M , Smith L W , and Gaffney, C A J A M A 104 18S1, 1035 
Sterile cotton sw ibs arc impregnated with undiluted unhealed horse scrum to whicJi 
no presen ative lias been added The swabs arc then squeezed lightly against the sides of tho 
tube to remote anj surplus seium Thc> arc rerooicd and lightl> lieated oier a flame to 
obtain surface coagulation and possibly, to dcs^ioj an} antibodies in the serum Tlie 
swabs arc then used to take the nose and throat cultures in tlic routine manner Instead of 
being implanted on a culture medium the swabs are put m dr} sterile tubes, placed in the 
incubator and examined at the end of two and four hours Tlie ph}sician*8 vest pocket may 
serve as an incubator At the end of the incubation period, smear preparations are made 
on slides directly from the swab 

MENINGITIS, Acute Aseptic, Vlets, H R , and Watts J W J Non & Afental Dis 80 
253, 1934 

The disease known as acute aseptic meningitis, first clearl} described in 1925 b} Wall 
gren, has now found a well marked place m medical literature 

Patients with this disease, described by the authors in 1D29, luue been reexamined and 
found to conform with Wallgren's description 

New cases ha^e been added to the authors' senes, making a total of fourteen 
Contrary to the authors’ opinion expressed in 1929, they now bebc\o that the changes 
in the cerebrospinal fluid arc not exclusixcl} lymphocytic, although essentinllv so Clots, also, 
maj be found in the fluid 

The most important point in differential diagnosis between this disease and tuberculous 
meningitis is the coastantlj normal sugar and chloride content of tho cerebrospinal fluid in 
acute aseptic meningitis, contrarj to the findings m tuberculosis 

The disease should be considered is a clinical cntit}, as no definite relationship has 
been shown to exist botivccn it and an} other diseases 

Tho osscntiil characteristics of the ^ndronic are acute onset, nonpuniicnt (l}mpho 
c}tic) character, infiamniation of meninges 

Ihe disease, Jiowcier, his other cl ractcristiis it is benign, oclf limite seldom, or 
perhaps never, rtsuJts in late in mift stations It is iniMl} epidemic, and tie cerebrospinal 
formula is stronglj l}anphoc}tic without dccrea«o in the sugar or chloride content 
Acute a«cptic meningitis lef/ini aaitely or subamtcly 
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The course of the disease varies vridely in both severity and duration, although all pa- 
tients recover xvitliin. a period of a few weeks. The more marked symptoms, such as coma 
and convulsions, usually disappear after the first or second withdrawal of cerebrospinal fluid. 

Examination, of the cerchrospinal fluid is essential to diagnosis. In some instances where 
the disease is not severe, the changes in the fluid are mild. There is a slight pleocytosis, es- 
sentially lymphocj-tic in formula, without polymorphonuclear Icucocj-tes. The pressure is 
normal; the protein is slightly increased, but not markedly so; arrd the sugar and chloride 
contents remain within the normal limits. Most of the cells in the fluid are small lympho- 
cytes, although occasionally one finds a few large lymphocytes. 

In general, the cerebrospinal fluid varies directly with the severity of the illness. In 
the milder cases the cells arc few in number and exclusively lymphocytic; in the more severe 
cases there is a great increase in cells, up to 600 or 700 per c.mm., and polymorphonuclear 
leucocytes are frequently found. The presence of these latter cells indicates a severe illness, 
tlieir reduction in number and final disappearance are coincident with recovery, and a careful 
recording of them, therefore, is helpful to the prognosis. The most important finding, how- 
ever, in the cerebrospinal fluid is the constant sugar and chloride content. This is in marked 
contradistinction to the findings in tuberculous meningitis and is the chief laboratory test 
wliiclv is helpful in the differential diagnosis of the two diseases. 

Although the chloride content may be slightly decreased, it never varies much from the 
normal. The colloidal gold reaction falls in the meningitic zone. The Wassermann reaction 
is .always negative; bacteria are not demonstrated by citlier smear or culture, and guinea pig 
inoculation gives negative results. 

ASCHOTF BODY, Studies On the Myocardial. II Life Cycle, Sites of Predilection, and 

Relation to Course of Rheumatic Tever, Gross, L., and Ehrlich, J. C. Am. J. Path. 

10; ISD, H»34. 

There has been presented in this report a study of the life cycle of the myocardial 
Aschoff body, based on an examination of the clinical records and autopsy material from 70 
cases that presented Aschoff bodies in the myocardium. It appears that these specific lesioBS 
pass through tlirec stages in development. The earliest phases, represented by small cell 
coronal and reticular Aschoff bodies, have been found to occur up to the fourth week after 
the onset of the illness. Tlve middle phases, represented by large cell coronal, sjuicytial 
coronal, mosaic and large irregular cell polarized Aschoff bodies, have been fourfl to occur 
between the fourth and thirteenth week after the onset of the illness. The late phases are 
represented by polarized Aschoff bodies which occur from the ninth to the sixteenth week 
after the onset of the illness, and subsequently by fibrillar A.schoff bodies which occur after 
tlio thirteenth week of the illness. 

The earliest types of specific lesions are apparently influenced in their response by the 
reactivity of the tissue, depending on whether there has or has not been a previous attack of 
rheumatic fever, and also by the state of the collagen present in the interstices between the 
myocardial bundles. As a consequence, the evolution of the lesion ma3- follow one of two 
main courses, determined by the initial lesion. The latter may occut in the form of the 
reticufar or the small cell coronal Aschoff bodj-. The final phases of the life cycle of the 
Aschoff body arc common to both main courses. 

Dividing tbc material into four groups representing different clinical courses, there 
appears to be some eliange botli in the incidence of the tj-pcs of Aschoff bodies present is 
tlic myocardium and in their localization. The findings reported liere, howorcr, can by 
no means be considered as furnishing sufiicicnt statistical evidence on which to base final 
conclusions on this point. That the tempo of the life cycle may be considerably faster or 
slower than what has been descTibcd in this report seems very probable. Some of the 
stagc-s in the “mode!'' of the life cycle presented by the authors may be ab.sent in some 
cases, abbreviated in otiiers, or imlced, appear in the reverse order from wlist we have sug- 
gested. Tlicsc facts can be determined with greater accuracy only after examining a much 
more extensive scries of c.ascs and, in the last analy.ris, mu.st aw.ait confirmation by the hitherto 
unsuccessful transmission of this disease to animals. It is hoped, however, that further 
studies will be made along these lines in order that some of the.se intcre.sting relations may he 
placed on a firmer footing. 
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Food and Beverage Analyses* 

A lthough small and compact, this \olume contains a remarkably coraprehensi\e 
survey of foods, including those canned and packaged, somewhat of an iuno\ation in 
texts of this character 

Not only the nutritiic and caloric \alues of foods and beverages are tabulated but 
also their mineral, iodine and vitamin content Tho alcoholic table is as of 1935 

In each instance, not only the percentage proportion of the various elements, but also 
their content in grams per each portion of a specific food is given 

This volume should be of great value to all those interested in nutrition and homo 
economics and, of course, espcciall} to those interested in the preparation of special diets 
for specific purposes 

It niaj be regarded as an authoritative text, perhaps the most comprehenaive yet 
available 


Clinical Parasitology and Tropical Medicinef 

T he purpose of this volume is to present a survey of the 8 ub 3 ccts, which, while not all 
inclusive, will nevertheless discuss in an adequate manner the present status of this 
specialized field of medicine 

The major divisions of the text consider Part I General Considerations of Etiology 
and Pathologj, environmental conditions, laboratory diagnosis, and treatment Part n 
discusses tho diseases duo to protozoa, dysenteries, flagellate diarrhea, malaria, trypano 
sonuasis, leishmaniosis, and spirochetiosis and trepanemiasis Part HI is concerned with 
the diseases caused by metozoa nematodes, trcraatodcs, and cestodcs, Part IV discusses 
tho bacterial diseases most common to the tropics. Part V Diseases of Undetermined 
Etiology under which are included filtrablc viruses, metabolic disturbances, and vitamin 
deficiencies, while Part VI conce ns a discussion of climatic diseases and animal poisons, 
including heat stroke and poisonous bites and stings 

It will be seen that the authors have set themselves a difficult task There is much 
in the book that is useful, especially, perhaps, as concerns laboratory diagnosis The spe 
eialist in this field, however, will find tho text somewhat less than his requirements demand, 
while the student will not be m a position either to note or estimate the importance of 
that which is omitted or touched upon •somewhat briefly 

The sections on treatment describe the authors’ methods at some length, others re 
ceiving but brief mention in manj instances, and in somo ca«es being omitted entirelj 

There are some typographical errors, principally in tho spelling of names, etc , which 
require correction, these, together with the factors already noted, will bo corroded in fu 
turo revisions 


•Food and BeveraEC Analyses By Milton A Brldfrc'' Director of Medicine De- 

partment of Correction Hospitals New lork Vssl'stant Professor of Medicine and Lecturer In 
Therapeutics New lork Post Graduate Medical School etc. Cloth 248 paecs Lev and 
Feblger Phll'idelphia Pa 

tClinlcal Parasltoloffv and Tropica! Me Heine Bv Damaso do Rh as MD Professor 
of Parasltolocv Graduate School of Medicine Lnlver^it> of Penn««ylvanla etc and Carlos 
T do Rivas IvLD Patliolod'^t Santa Toma Hospital Panama Cloth S6» pages Hgs 144 
1 colored plate Lea and Icblger Philadelphia la. 
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The Design of Experiments* 

T TTTS is a companion volume to the author’s previous work "Statistical Methods for 
Besearch Workers’’ and to the general body of scientific workers T\dll be found of equal 
interest and value. 


Demonstrations of Physical Signs in Clinical Surgeryt 

H ere, without doubt, i.s an excellent book which should be in the hands of every 
physician. 

That an accurate diagnosis is the essential prerequisite to intelligent treatment is 
obvious, just as it is equally obvious that careful and thorough examination is essential to 
the formation of a diagnosis. But it may sometimes be questioned if physical examinations 
are always as careful and thorough as they might be or if all physicians bring to them the 
many "tricks of the trade,’’ so to speak, which have evolved from experience. 

Despite the fact that the title might suggest that the book is primarily of value to 
the surgeon, it is, on the contrary, an extremely valuable book for the physician in general. 
For, in many instances, the conditions ultimately referred to the care of the surgeon are 
first seen and must first be recognized by the physician. 

The book is obviously built upon a varied and cxten.sivc experience well and ably 
presented to the reader. 

The style is clear, there is no ambiguity, and the author speaks clearly and simply. 
The illustrations arc not only numerous and well reproduced but they illustrate clearly. 

This volume can be recommended without reserve as one well fitted for the physician 
at largo to use as a de.sk companion, frequent reference to which will greatly benefit both 
doctor and patient. 

It is among the best of all the books of its kind which this reviewer has enooiintorod. 


Tumors of the Urinary Bladder^ 

I N THIS excellent monograph Dr. Beer reviews the subject of tumors of the urinary bladder 
* baaed upon an experience covering 6-50 cases encountered during the last 25 years, 38S 
being definitely malignant tumors and 202 definitely benign. In this series males were more 
frequently attacked than females, the ratio being 4.5 to 1. The present consensus of urologists 
is in favor of cystoscopic high frequency electrocoagulation in the treatment of benign bladder 
tumors, while surgery is still tile choice of the majority for malignant cases. 

Beer believes that surgery, despite its higher mortality, is still the more promising 
method of attack and offers the better chance of permanent cure. He practices total excision 
and hopes that improvement in technic may eventually lead to decreased mortality. 

This little volume is evidently the fruit of varied and extensive experience and may well 
be read with interest and profit by all who are interested in this subject. 

Well printed and excellently illustrated it is a contribution of distinct value. 

If it presents the experience of but one clinic, it is an experience which has been, not 
only extensive, but carefully recorded and analyzed. 

There is a bibliography of 27 pages and also a satisfactory index. 


•The De-sign of Experiments. By R. A. Fisher. GoUon professor. University of London. 
Cloth, 252 pagc.s, Oliver and Boyd. E<i)r,burgli, Scotland and London. _ _ 

tDemonstrations of Physical Signs in Clinical Surgery. By Hamilton 
Surgeon, Royal Nortlicrn Hospital. l,ondon, etc. Clotli, ed. 5, 287 pagc.s. 311 illustrations a 
colored plates. Willium tVood & Co.. Baltimore. Md. t 

tTumors of the UrinaiT Bladder. Bv Edwin Beer. ALB., Visiting Surgeon. Moiint Sum 
Hospital. New York. Cloth, pp. 1G6. 52 illustrations, 8 in color. Wm. Wood & Co., Baicu" 
Md. 
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INTRODUCTORY REMARKS* 


Ernest E Irons, MD, President, Ciiioaco, III 


W E TAKE plcasuie m ^\elcolmng all to this Second Annual Jleeting oC the 
Ameiican Association fot the Studi of Rheumatic Diseases 
The contiibutions to last jeaiS piogram were extiemelj' interesting and 
valuable They haie been collected, punted and distiibnted to niembeis and 
others The papers on this piogiam gi\e piomise of being eqiialli important 
and piofitable It is the plan of joui Exccntne CoTninittee to publish these 
Pioceedings 

Yon ^Mll note b’s the piogiam that this moimng session is deiotcd to 
ehionic arthiitis and the afternoon to rheumatic feiei We aic specially 
gzatified bj the excellence of the program prepaied bi the Committee for 
this afternoon 

It IS eiident that the studj of the complex system of \aiinbles picseuted 
in aithntis must be conducted h^ a consideration of each one oi of e ich gioup 
of these variables and so of neccssit> studies of aitluitis aic conceined mtli 
one or another of the causatixe agents or contiibuting elements in tlio disease 
Such studies are frequently unrelated except foi the fact tliat tlici are pait 
of the mi estigations necessary to the uUnnate understanding of the laiger 
whole 


Eieii befoie the lesults of these sep irate studies nu tompleteli cone 
lated, thej aie seen to follow ceitain gtiieial lines It is to these current 


•The articles contained In this hsue are | anera read at the Second Vnnuil Meeting of 
The American \s«50cIatlon for the studj and Control of itheumatlc Diseases and the Fourth 
Conference on Rheumatic Diseases June 10 1935 Ulnntic Cin \ J The papers on Chronic 
Arthritis read at tlie ilrst session of the meeting appear In this Issue The remainder of the 
proceedings articles on Rheumatic l-evcr will npp ar In the Mirch issut. of the jouma! 
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li-ends of thought in arthritis that I wish to refer. Most of these comments 
are so familiar that reference to them almost calls for an apology. Never- 
theless a restatement of facts is sometimes profitable. 

The concept of chronic arthritis as a general disease rather than one of 
the joints alone is steadily gaining ground. It is generally conceded that 
there are many initiating and contributing causes in chronic arthritis. These 
include infection, trauma, age, heredity, disturbances of vascular supply or 
of general and local nutrition, and metabolic and glandular dysfunction. Vari- 
ous combinations of these causes and conditions in individual patients result 
in varying clinical pictures, whose common factor is involvement of joints 
and structures attached to the bony skeleton. No one single cause or condi- 
tion is common to all cases of arthritis. 

It seems generally agreed that (no matter how great the disagreement as 
to the original cause of first symptoms) the division of chronic arthritis into 
two great groups, the atrophic (rheumatoid) and hjiiertrophie (osteo-) arthri- 
tis, is extremely serviceable. One of the chief values of this classification 
I'ests on the fact that it takes into eon.sidei’ation the previous reactions of the 
tissues of the patient, and so prophetically indicates the kind of changes he 
is likely to suffer in the future, and therefore the measures which should he 
taken to meet and modify the disability which threatens him. 

There still is disagreement as to whether these two great groups repre- 
sent separate clinical entities. Some hold that hj^pertrophic arthritis is an 
entity, no matter what may be concluded as to the atrophic forms, and still 
others are firm in support of the clinical entity of the atrophic group. It 
seems to be generally agreed however that evidences of the effects of infec- 
tion are much more clear in atrophic, than in hypertrophic arthritis. 

Is it not possible that the disease process in chronic arthritis assumes this 
or that course with the production of one or another type of arthritis by 
reason of the kind, age, and resistance of tissues of the patient whose joints 
have suffered an initial insult? It may even be argued that the same insult 
which initiates in one person an atrophic arthritis might, if received by a 
pei'son whose tissues were less vulnerable, have caused no more than a 
temporary disability. In this connection consider the variety of types of 
arthritis which may follow gonococcal infection, from an acute temporary 
and quiekl.v healing arthritis to the chronic forms indistingnishable from 
"atrophic arthritis,” or again from spondylitis ankylopoetica of the British 
classification. 

The influence of heredity seems as clear in atrophic artluutis occurring 
in grandmother, mother, and daughter, as in the family incidence of early 
hypertension. Racial, familial, and individual peculiarities in eonnectiye 
tissue response to injury as illustrated by the variable formation of keloid 
in surgical scars, and the varying rapidity and extent of callus formation 
after fractures, indicate the wide range of tissue response to trauma. Th® 
same factors may influence the course of the healing of tissues of joints. 

Other similar comments might be offered with respect to the progress of 
disease in the joints themselves, as well as other perhaps obvious observations 
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on the leactions of the body as n whole to infection, trauma, and local and 
general derangements of iiutution While some of these questions are con 
tro\ersial, they ser-se to reemphasize the importance to the student of arthri 
tis of the conception of arthiitis as a disease of the entire bodj 

Another phase of the pioblem of arthritis concerns the use of phjsico 
therapeutic measures In hospital centers where the study of chronic arthritis 
IS paiticulai]-\ ad\anced, equipment of manj sorts foi Indiotherapj and 
phjsicotheiapy has been installed Some of this is of undoubted -value, some 
suggests an associated and undesirable commcicialisra Much of it is e-^pen 
si\e, and in the foim oft’eied is not piacticable for home treatment 

While manj patients aie fiealcd in laigei centeis, and many more come 
for diagnosis and the outlining of a program to be earned out latei, the 
majority of sufferers from chionic aithiitis must be treated entiielj m their 
own communities bv their family ph5sieiaiis One of the greatest services to 
these patients will be the formulation of suitable methods of treatment m 
the home bj the use of equipment impiovised at very small expense A fullei 
knowledge by physicians of what can be done, and how it should be done, 
vrill benefit patients and at the same time lessen the excuse for the existence 
of pseudomedical cults 

Befoie lea-viiig the subject of physical theiapv, I wish to suggest the pos 
sible good lesults to be obtained by the application of negative and positive 
pressure to the joints of the c'^tremities by means of the Paevex or similai 
machines now used in the tieatment of vascular obstruction and threatened 
gangrene of the extiemitics 

Certain cases of atiopluc aithritis with impaired nutrition and shiny 
atiophic skin vnll be called to mind as possibly suitable for this type of treat 
ment In a few cases selected foi tiial, results seem to warrant further ex- 
perimental employment of this treatment 

Another problem conceins the establishment of hospitals foi the treat 
ment of aithritis w heie study and treatment may be highly developed by well 
qualified investigators in bactenologic, metabolic, and oithopedic aspects, 
skilled in the application of knowledge to the needs of each individual patient 
Such clinics ahead} exist at certain medical centers and will be most 
successful if dev eloped as a pait of a laige general clmic Clinics for arthritis 
alone, established apait from other medical projects, may offei superior 
custodial advantages foi tliose patients whose hospital caie must be prolonged 
over many months They are likely, however, to suffer horn lack of stimulus 
fi om othei departments of a general cJinic Undoubtedly there may be m 
stances m which a separate institution foi the care of aitliritis would do 
better woik than a general hospital bv leason of the ccnteiiiig ot efiort on 
one subject undei the inspiinig leadership of some one man 

On the other hand, the relations of arthritis to othei diseases might thus 
tend to be minimized, and it would seem that the chances of reversion from 
active centers of study' to institutions for custodial care would be greater if 
tlie arthritis hospital weie detached than if it were closely associated with 
a general medical clinic 



ACCELERATING FACTORS IN CHRONIC HYPERTROPHIC 
ARTHRITIS (OSTEOARTHRITIS) 

RussELr. L. Hadex, SLD., and Wikt A. 'Warren, M.D., Cleveeand, Ohio 


H ypertrophy of bone may develoj) secondarily around a joint in almost 
any type of chronic arthritis. Such a change is common in the late stage 
of chronic atrojihic (rheumatoid) arthritis. Abnonnal mechanical stress on a 
joint otherwise normal also may result in a hypertrophy of subchondral bone as 
in scolio.sis. Primary hypertrophic arthritis (osteoarthritis), however, repre- 
sents a degeneration of joint cartilage and prolifei’ation of subchondral hone 
incident to physiologic aging and the wear and tear of continued use. The 
fundamental patliologic process is a fibrillation of cartilage, softening and ero- 
sion of the joint surface, and a loss of the protective power nomally afforded 
by the cartilage. Any factor which adds to the physical stress of the joint will 
hasten erosion of cartilage after softening has begun. The moi’e important phys- 
ical factors are occupation, static deformities, and trauma. Such factors, how- 
ever, are not etiologically related to the primary degenei’ation in the caidilage. 

If degeneration of cartilage in primai'y hypertrophic arthritis (osteo- 
arthritis) represents an aging pi’oeess, avc shoirld not think of etiologie factors 


here since old age is a normal stage in the life of all body tissues. Old age, 
however, becomes a disease if it comes prematurely as a result of the shortening 
of the normal span of life by acceleration of the chemical processes on Avhich 
life depends. There are certain physiologic eritei-ia corresponding to different 
chronologic ages. The physiologic and chronologic ages may be dissociated, 
more commonly with the physiologic exceeding the chronologic age. Studies 
.show that every person will have some degree of degeneration of cartilage and 
hypertrophy of bone if he lives long enough, just as he wdll have gray hair. In 
clinical work, our jiroblcm is the frequent development of such changes pre- 
maturely or a physiologic age exceeding the chronologic age. Numerous factors 
may contribute to or accelerate physiologic aging. The problem is much the 
same as premature graying of hair and often imns parallel wdth it. If 
enumerates the factors which may cause gray hair prematurely, he has in mind 
the factors which lead to degeneration of joint cartilage out of proportion to age. 

We have analyzed fifty consecutive cases (8 males, 42 females) of chronic 
hypertrophic arthritis in relation to the following accelerating factoi's: (1) 
Heredity, (2) worry and emotional stress resulting in lack of rest, (3) Im^ 
physical labor, (4) illness of general nature from any cause, (5) focal infec- 
tion, (6) gastrointestinal disorders with disturbance in alimentation, meta- 


bolic abnormality, esiiecially low-ered metabolic rate, (8) endocrine iinbalan«, 
and (9) disturbed circulation, especially by hypertension and arterioscleiosis. 
Each patient came in ])rimarily because of joint symptoms and w'as found to 
have an active arthritis which was classified as degenerative in type. Yc Iia'C 
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iiicUidod no oasos in mIiioIi de»encia(»p attlirid-s wa-; an incidental findinp: 
The method of sfnd> attoi a caiotnl histoin and complete phi meal e\amination 
has been as iollons (4) RoentKcnosmm of a tipical lomt, (2) routine f,tndi 
of blood foi anemia and ol unne foi am abiiotimlitj , (3) search for a foens 
of infection — teeth, tonsils, sinuses, prostate and eeiii\, (4) eomplcte stndj of 
gastrointestinal tiaet (gallbladder, size and shape of colon, gastiic aeiditj), 
(5) sodimentation late of en tin oeides (6) Wood chemical stndi (glucose toloi 
ance, niie acid) , and (7) basal metabolic latc 

A fen patients ibd not haae cacia esammation Tlie gliitose toleiance test 
was the one most ficqiicnth omitted The gioup of 50 includes S males and 
42 females The aaciagc age of the males was fifta two and of the females, 
fiftj one The age langc of the males was fioni tliiiti nine to fiftj eight and 
of the females, fiom thirfi font to si\fi nine jears The aierage duration of 
sjmptoms in the males was seien pins seals and m the females font pins Cer- 
tain impoifant factors aie most difficult to eiahiate statistically Hercditj is 
a most impoit.ant faetoi, hut a famili histori of arthritis is so unreliable that 
no figuies wcic attempted for this factoi The condition of anj tissue at any 
time nccessaiili depends on how good it was to start with, so hcreditj is funda- 
mental It IS also difficult to esaluate worn and emotional stress as well as 
phjsieal labor, but CNliaustion and fatigalnliti were piomniont simpfoms, how 
cici, in addition to the joint disabiliti 

Only two patients gaic a histon ol a seiions general illness within the 
pieccdiiig file jears Host weie lomaikabli well except for the exliaiistion and 
joint disabiliti, althongli .a few were of the chronic imabd type When the 
ago gioup is taken into considoiation a lelatixeh small pioportion (42 per 
cent) had oiideiiee of focal infection Thiilj twro pei cent showed chronic 
tonsillar infcetion, 20 poi cent had some dental mfeetion, and 10 per cent had 
other foci such as chionic prostatitis 

The incidence of oaern eight is striking Sixtx two per cent of the group 
neighed moic than noimal for their age and height The aieragc percentage 
of oxoimoight was tnentj fixe jiounds This increased weight adds to the plns- 
ical strain of weight hearing and indicates a metabolic oxeisUain as well, since 
no patient who is gaming might is in metabolic balance 

The tendenej to ox oi weight is closclx cm related xnth a lowered late of 
metabolism Eiglitj four per rent of the gioup had a basal metabolic rate 
beloxv the noimal axerage for then ago The axeiage decrease below normal 
was 15 per cent The rates in a small iiumbei were aboxe noimal (IG pel 
cent) showing only a slight mcieasc (5 per cent) Jlost patients had onlj a 
single determination, and since the late is often higher than it should be on the 
first test, It IS piohahle that a still largci number actiiallj had a low metahohe 
late Since the metahobe late lecoids the speed at which the tissues are work 
mg, these results indicate a marked slowing of chcmics! actmfy Old age after 
all IS onlx a gradual slowing nji of metabolic processes, so the characteristic 
low metabolic late is the best indication of picmatiirc aging in chronic degen- 
eratixe (hjpcrtrophie) arthritis (osteoarthritis) 



450 


THE JOURNAI. OF LABORATORY xVND CUKICAL JIEDICINE 


The sedimentation rate of the erjdhrocjdes was witliin normal limits in 80 
per eent of the cases and very little elevated when beyond the normal range. 
Not infrequently, an increased suspension stability was observed associated with 
a rate lower than tlie average noi'mal. This only verities the observations of 
other workers. Anemia was a rare finding. Only 4 per eent of the total had a 
hemoglobin below 75 per cent (11.5 gm. per 100 c.c.). The uric acid constantly 
tended to be elevated although not mai'kedly so. Fifty-five per cent had a uric 
acid of more than 2 mg. (but not markedly so) which is above our average witli 
the method used. The single blood sugar determinations w'cre seldom above 
normal, but 22 per cent of the group shorved a diminished tolerance or a frankly 
diabetic curve with a glucose tolerance test. 

In the study of the gastrointestinal tract, 60 per cent were constipated. 
It is difficult to evaluate the importance of this finding when it is so common. 
No attempt was made to procure a dietary history since a dependable one is so 
difficult to obtain. Overeating, both in amounts of food and in starchy foods 
with low intake of protective foods, often seemed evident. Twelve per cent had 
achlorhydria, 20 per eent hypoehlorhydria and 28 per cent hyperehlorhydria, so 
the gastric acidity seems of little importance. Gallstones were found in 14 per 
cent and a nonfunetioning gallbladder by the Graham-Cole test in 80 per cent. 
The colon was atonic and redundant in 28 per cent. This finding was fre- 
quently observed to a high degree. 

The association of chronic degenerative arthritis with the menopause has 
long been emphasized. Only 19 per cent of the 42 females were still menstruat- 
ing. The onset of symptoms had been coincident with the menopause in 36 per 
cent, and after the menopause in 45 per cent. No other defe'ets in endocrine 
activity w’cre discovered except the frequent finding of dry hair and sldn and 
brittle nails, suggestive of hjqrothyroidism in the patients with hyq^ometabolism. 

Vascular disease is also difficidt to evaluate statistically, although the arter- 
ies are frequently well outlined by calcareous deposits in radiographs of the 
joints. This is often much out of proportion to what we consider normal in 
relation to chronologic age. Twenty-four per cent of the females had a systolic 
blood pressure over 140. None of the males had a systolic pressure over 115. 
The frequent observation of calcareous deposits in arteries, the common find- 
ing of arterial hypertension, and the well-known gradual decrease in capillar)' 
bed rvith age, all emphasize the circulatory factor in chronic hyqrertrophie 
arthi'itis. 

DISCUSSION 

The results of this study only emphasize again ceidain salient facts concern- 
ing degenerative (hypertrophic) arthritis (osteoarthritis) which arc alread) 
known to most students of chronic arthritis. Infection evidently plays a mini- 
mal part in the acceleration of the joint disease. The most significant finding’ 
are the tendency to overweight and the great frequency of a low metabolic 
rate. The patients are nearly aU within the age period when degeneration o 
tis.suc.s begins or is prominent. The disease was always slowly progressive, so 
symptoms had been present for several years before medical aid was sougld- 
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"We lia\e been mueli impressed ^\ith the constancj with, '\\hich the patients 
complained of e\haustion and the frequent disproportion between chronologic 
and plnsiologic ago It seemed erident frequcntb that the chemical aetnitj 
of bodj tissues must have been at low ebb foi veais in manj patients Noi- 
mal old age mav be thought of as a giadual slowing up of metabolic activitj 
In the gioup of conditions so eommonl} associated with this disease aie aitciio 
scleiosis and hjpertension, obesitv, diabetes, and ehionic hjpertrophic arthritis 
We have a premature slowing of metabolism eharactcristicallj in degenerative 
arthritis Patients aie now being observed who are kmown to have had a low 
metabolic late foi seveial 3 cars befoie the signs of degenciative arthiitis were 
evident The ohesit} is coinmonl} due to a low rate of metabolism It seems 
possible that to\ie substances arc foimcd when the combustion is impaired, 
although it IS equallj possible that the impoitant factor mav be impaiied nutu 
tion of the caitilage sceondarj to the low metabolic rate 01 impaiied circula 
tion Unfoitunatelv, little is known about intermediate products of metabolism 
which maj injuie caitilage Uric acid and homogentisie acid aie two substances 
known to deposit in and damage joint sui faces There must be otheis 

Aftei the degeneiation of joint caitilage has taken place, nothing can be 
done to replace it Pleasures which incicasc tissue activity will do much to slow 
the piogrcss of the disease If accelerating factois aie looked for and elimi 
nated, much can be done to dceiease the incidence of sciioiis 01 disabling cbionic 
hjpeitiopliic aithntis (ostcoartlixitis) 

SUMVI \R\ 

Fiftj consecutive patients with chionic hjpeitrophic aithntis (osteoar 
Ihritis) have been studied foi factors which influence tlie development 01 prog 
less of the disease 

Women predominate in the scries — five to one 

The degeneiation of caitilage characteristic of the disease is a manifesta 
tion of the plnsiologic aging of tissues 

Increased physical strain will hasten the ciosion of the dcgeneiatcd caitilage 
Certain factois will accelerate the piimarj clianges in the caitilage 
The moie impoitant acceleiatmg factors aic obesit>, loweicd metabolic 
i.atc, distuibcd nlimoutation cndocimc dvsfunction, and cuculaton madequaej 

DISCUSSIOV 

DR VVALTFR A BAUER Boston — F or tlic pa'll jcvrs, Dr G A Bennett and 
I have been interested in fins t^pe of joint disease To obtain an aecuiale picture of sup 
posedlj normal joints at ^anous apes, nc colleclnd a senes of knee joints from normal in 
dividuals nlio so far as no conll ilctermine had never had symptoms or signs of pro\ious 
joint disease At least siv knee joints n presenting each decade of life from the first to the 
ninth, were obtained at nccrops\ With each succeeding decade m life bejond tlie second, 
the knee joints showed increasing pathologic changes, degenerate e in nature and indis 
tingui^iable from tliosc characteristic of chrome degenerative arthritis The frequency and 
extent of tlic^e changes incroa«Pd so ripidh from the second decade on that the fifth 
decade of life all joints showed the characteristic changes of clironic degcncritnc arthritis 

In nn) discussion pertaining to the cause of degenerative arthritis one must appreciate 
two facts (1) That the pathologj in this t>pc of joint disease is pnmarih n degeneration 
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of nrticulnr oartilagc, other rhanges being secondary to this process; (3) that, except for 
its liraitod pcriciirmdrial Mood s\!ppty, articular cartilage is an avascular Btructure. The fact 
thill articular cartilage has a more limited source of nourishment than most other body tissues 
is probably sufiicieut reason for its having a low metabolism and a limited ability to repair. 
If a tissue has a limited ability to repair, one would expect to find more evidence of the 
changes resulting from the wear and tear of daily use and increasing age than in other tissues 
where such limitations of repair do not exist. That such is the case with articular cartilage 
would seem to be borne out by our studies which with other experimental and clinical ob- 
servations have led us to conclude that degenerative arthritis is primarily, if not solely, the 
result of wear and tear, with changes resulting from long-continued use of a relatively avas- 
cular structure which ha.s a limited ability to repair. The greater the wear and tear, un- 
usual use and repeated traumas a joint is subjected to, the earlier these changes will appear. 

IVc agree with Dr. Hadon that some persons inherit better cartilage than others. 
Those who inherit poor articular cartilage will develop this tj^pe of joint change, at a much 
earlier age. That such is true seems often evident from the family history of such patients. 

There arc often other factors present which will accelerate this degenerative process. 
The known factors operative in the case of the knee joint include obesity, knock knees, 
bowlegs, flat feet, impejfcctly set fractures, faulty body mechanics, etc. Examples of 
such accelerating factors arc constsintly seen in the clinic. Loss of pain sense, as in tabes 
dorsalis, syringomyelia, and lep.rosy. allows such changes to take place more rapidly unbe- 
known to the patient. 

Dr. Haden suggests the existence of other accolcrnting factor.s, particularly of chemical 
origin. To date wo have no proof of their existence. However, we do occasionally see an 
individual who .develops obvious degonerativc joint disease at an earlier age than normal 
without a satisfactory explanation such as poor inheritance or any obvious accelerating 
factor. We must study this snudl group more carefully to determine what factors are at 
work which could impair the articular cartilage and thus allow for the early development 
of such joint changes. 

DB. M. n. DAWSOK, Hrw Yor.K, IC. Y. — ^Dr. Hadon has irresentcd us with interesting 
information on certain metabolic changes which occur in degenerative arthritis. Has he 
studied the corresponding changes in other degenerative diseases such as arteriosclerosis? 
From his data if would appear that he is comparing changes observed in degenerative arthritis 
with findings in normal individuals. Before the signiCcanco of his observations can be 
evaluated properly it will be necessary to carry out corresponding studies in other chronic 
degenerative diseases. 

DI?. J. A. KEY, .St. Lons, Mo. — I wonder about controls. I was impressed ivitli the 
fact that uric acid determinations were included in the charts. Long before I was born 
people talked about the relationship of uric acid to arthritis of this type. Sometimes after 
these old theories arc given up some one comes along and finds a basis for them. Some one 
should study some controls to see if rheve is basis for the uric acid theory. 

DB, BUSSELL L. IIADEK, O. (Closing). — May I answer Dr. Dawson s 

question by asking him one? What msikes artcrioselerosis? I do not think these findings arc 
limited to degenerative artlivitis, since they are found with equal frequency in other de 
generative diseases. I cannot give figures for a control group. Heredity, an important factor, 
is something we can do nothing about. In the group reported here wo have tried to find 
something influencing the development of degenerative arthritis, and to see if we cannot 
correct the influencing factors. Such an approach is important in all degenerative disc.'iscs. 
Arteriosclerosis, hypertension, obesity, diminished carbohydrate tolerance, and degenerative 
arthritis frequently occur together. I think we will eventually find chemical changes re- 
sponsible for all of them. 



BACTERI0L06IC AND IMMUNOLOGIC STUDIES IN ARTHRITIS' 


I Resvlis of Blood Cultures i\ DirrEREVr Forms or ARTBRnis 


Currier MoEm-el, M D , R C Aixvv^Dnt, M A , \nd Joseph J Bunim, JI D , 
Nrw York, N Y 


' I ‘HE importance of conect classification of cases in studies of joint disease 
■K IS olnioiis, but cspecialh so in atteinjits to cialuatc the efficaei of different 
foims of tieatmciit Altlioiigli gieat adianecs lia\o been made diiiiiig the past 
thiiti leais 111 the diffeiciitiatioii of laiioiis tipcs of these diseases, much ic 
mams to be aceomphshed , foi, nhile tipical examples of iliciimatic poll artliiitis, 
rheumatoid arthiitis, osteoaitliiitis, gout, gonoeoecal aithiitis, and othcis arc 
now easilj recognized bi clinical and simple laboiaton means, tlieie aic mam 
atypical examples iihieh can be placed m then piopei categoiics oiih aftei 
long obsonntioii or iieior The iiorK Iicic lepoited is pait of a general study of 
methods iilucli might pioie of i.iliie in the diffcieiitial dngnosis of such cases 
Duiiiig recent jeais thcie has been a icinal of interest in bacteiiologic and 
seiologic tests as applied to the studi of ailliiitis This has come about largeli 
because of tliiee developments (1) the success of some inicstigatois in obtain 
iiig positiio blood cultuies in ceitani tiT)*^s, (2) the accumulation of indirect 
OMdeiice liiihing hcmolj-tic streptococci uitli ilieiimatie feioi and rheumatoid 
arthiitis, and (3) the deielopmciit of new seiologic tests for the recognition of 
liemoljtie stieptococcal infections The puiposc of this and the follow mg paper 
is to lepoit lesulfs obtained in appljiiig certain of these bacteiiologic and sero 
logic methods to the studs of a gionp of patients with xaiioiis t\pcs of aithiitis, 
this first papci is coiicciiicd with icsiilts of blood cultuies 

In Men of the aiailabilitj of compiclicnsue iciiews' ' coieiing repoits 
of blood cultuies in iheumatic feiei and chionic aithiitis, no detailed historical 
lesiime is rcquiicd licic In Table I, lioncicr, aic suinniaiizcd lesults obtained 
iniepieseiitiitno im estigatious since the adoption of bchottmullei V classific.i 
tion of stioptococei according to then effect on blood This list makes no pic 
tense at completeness but scries to illustrate the often emphasized lack of uni 
formity in results obtained bi different norkers Chief inteicst, fi om the 
point of lien of the present studs, ccntcis in the icports of Cecil, Nicliolls and 
StamsbiiLw n because of their high pcieentagcs of positiie cultuies and the 
unifoimitj with iiliich tliei obtained gieen sticptococci from patients with 
ilicumatic feici and liemohtie streptococci fiom those n itb ibeiinntoid aithiitis 


IIATEBIAL 


Blood oiiltuieb MCie included in tin loutiiic stiuh ol all patients nith joint 
disease cnteiing the waids and Aithiitis Clinic of the Thud (New Yoik Uni 


•From the Department of Medicine New- lork Unhcr«»lt% CoJIcfi-c of ^Te^Uclnc nn ? the 
Third (New Tork Un1\-crslt> ) Medical Division of Bellevue Hospital 
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Table I 

SUMMAr.Y OF EERULTS OF BLOOD CVLTHBES OBTAINED BY VaF.IOIIS INVESTIGATOBS 


AUTHOKS AN’D PISKASES 
STUDIED 

KUMBER 

OP PA- 
TIEXTS 

PA- 

TIEKTS 

POSI- 

Tn-E 

PATIENTS ATELDING 

STREPTOCOCCI I 

DiPH- : 
THEROID 
BACILLI 1 


GREEN 

i INDIF- 
1 PER- 
ENT 



PER 

PER 

PER 

PER 

PER 



CENT* 

CENT* 

CENT* 

CENT* 

CENT* 

1017 







hloon and Edwards^ 







Acute arthritis 

40 

40.0 

2.5 

32.5 

5.0 

Clironic arthritis 

S3 

20.0 


22.0 

4.0 

1917 







Swift and Kinsellas 

58 

12.0 


12.0 


1 

Eheumatie polyarthritis 






1 

1920 


1 


1 



Eicliardsc 







Chronic arthritis — types? 

104 

13.0 


13.0 



1924 





1 


Freund and Bergerr 







Eheumatie polyarthritis 

23 

65.0 

4.0 

05.0 



MiscoEancons diseases 

35 

14.0 

6.0 

14.0 


1 

1927 







Hadjopoulos and Burbank® 







chronic arthritis — t}~pesl 

145 

17.0 

0.0 

4.0 

1.0 

5.0 

1 

1928 



■■ 




Lnzarus-Barlowc 







Eheumatie fever 

33 

0.0 





1928 







Snranvi and Forroio 







Polyarthritis — tj-pe? 

25 

08.0 

■i 



1929 







Cecil, Nicholls, and Stains 







bvii-i3 







Eiieumatoid arthritis 

78 

70.0 

51.0 

S.O 

3.0 

5.0 

Eheumatie fever 

00 


1.5 

55.0 

1.5 

1.5 

Osteoarthritis 

23 






Normal controls 

20 






Pathologic controls 

01 

1 


5.0 

i 


1929 







Nyo and SeegaU* 







Elieumatic fever 

MB 

0.0 


■1 



1929 

BS 





1 

Ensenow's 






! 

Chronic infectious arthriti' 

19 

37.0 


37.0 



1930 







Jordan and Boland^** 






i 

Acute polyarthritis 

oo 


No streptococci 


Mifcellaneous controls 

10 


No streptococci 


1930 


1 





Afarj^olia uu,d Borsev'* 

1 

1 





Chronic infectious artliritis 

t sn 

1 10.0 

J 

5.5 

■SB 

2.0 


conipan 


REStAKKS 


2% staph, anti 59! 
B. miicosus 
B. vntcosus 


4% nii.ved grrcn 
and hemolytic 
6% mixed green 
and hemolytic 


1% strep. 

(variety?) 

1% mi.xed hemo- 
lytic and green 
3% stnphylocoeei 


3% Micrococcii'! 
zymogenes 


strep. — ran- 
ptv ? 


31% gram-ncf" 
minute b.aeuB 
No gram-nes-y- 
minute liaein ^ 
Botli indif. ftrCL 
h and diphtlicroK-s 

II in 1 c^dt^e^, 

tilts mbic 


(latn 


iiiope in ii, or iho percentages are merely *v.nti. 

1 figures designate numbers and percentages of cultures rather than of pa *' 
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TvbLE I — CONT’D 


AUTHOrS VND inSL\SIS 

STUDIED 

MM13FJ 

OP PA 
TIEVTS 

I V 

tipsts 

Posi 

TlVE 

1 lATILNTS \1ELDIN0 

1 E\i\rKb 

STI 

UEMO 

L\TIC 

EITOC< 

CPI FN 

)CCI 

INDIP 

FLF 

EN*T 

DIPH 

THEPOIi: 
B VCILLI 



lEP 

PET 

PEP 

PEP 

PEK 




cj:\T* 

CENT* 

CENT* 

CENT* 

CENT* 


1930 








Nye and 'Waxelb'iumis 








Rheumatic fc\cr 

12 

00 






Acute infectious arthritic 

11 

00 






Chronic infectious arthriti'i 

10 

loo 




10 0 

Occasional staphs 








in most groups 

Osteoarthritis | 

S 

00 






Gonococcal arthutis 


00 






Miscellaneous diseases 

19 

00 






1931 








Coburni9 








Rheumatic fever 

S4 

iMa 

25 

70 

00 

2% more ga\e 








staphylococci 

ion 








Bernhardt and Hcnch o 








Chronic infectious arthritis 

20 

aO 




50 

20% more gaie 

! 







stnyihylococci 

1931 








Graj and Goiien^i Z2 








Rheumatic fe\er 

1 

3<i0 


38 0 


‘ Small 


Rheumatoid arthritis 

200 

45 0 

48 0 ' 

“Similar to 

per 





Cecil 's typical 

cent 





strains 




Osteoarthritis 

79 

00 






1931 




1 1 




Weilsa 








Rheumatic poljarthiitis 

''u 

80 


nil 



2% streptococci 





1 



(variety?) 

1932 




similar 


Ashworth'’^ 



to Cecil’s tjpical strains ’ 


Rheumatoid arthntis 

1 S 

40 () 


9 4 diplococci 

Hants 

19^2 







Occasional staph 

Rheumatic feicr 

Jo 

00 





jlococci in both 

Nonfebrile controls 

10 

00 





groups 

1932 








Dawson, Olmstead &- Boots” 








Rheumatoid arthritis 

204f 

85t 


lot 

KBli 

60t 

1% gram pos 








COCCI (variety?) 

Normal controls 

"It 

3 0t 




3 0t 


1932 






I 

1 a7r streptococci 

Licktatas sad 




, 


J 

{r-iwh f) 

Rheumatic fever 

ISS 

105 

05 


f 0 

1 

0 5% pneumococ 







1 

CU9 

Rheumatoid nrtl ntis 

48 

80 

20 




J% streptococci 








(yariety ?) 

Miscellaneous diseases 

220 

75 


35 

BSM 


1% streptococci 








(variety ?) 

103J 








Stcinfcld”i 








Chronic arthritis — tape? 

10 

20 0 

Eilill 
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Table I — Cont’d 


PBK PER PEK PER 
CENT* CENT*' CENT'‘ CENT*“ 


dM IS.Ot n.Of See re- 
marks 


See re- 

4.01 7.0t marks 11% pleomorphic 
bacilli 

8.01 4.01 17%1 pleoraorphic 

b acilli 

vei'-sily) ^Medieal Division ot Bellevue Hospital and the Arthritis Clinic of fhc 
Now York University College of ilcdieinc f'linic over the period October, W32, 
to August. 1935. On discharge from the wards all patients were referred to 
the clinics to make possible the further ohservation of those who would coop- 
erate. Including normal individuals and patients Avith miscellaneous diseases 
used as controls. 575 blood cultures were taken on 459 persons. Of these 
arthritic patients, airiiroximatcly two-thirds were first seen on the wards and 
one-third ivere ambulatory cases seen only in the clinics. 

SfBDIVISION OP CASES 

In a study having as its purpose the evaluation of various laboratory pro- 
cedures as aids in differentiating variou.s types of di.sea.se, an exact statement of 
the eritei-ia In- whicli ea.se.s ivero i)laced in tlie various groups i.s clearly essen- 
tial. It should be emi^hasized, too, that only patients -with obvious joint disease 
were included ; those presejiting neuritis, myositis, bursitis, and the like were 
excluded rvhen the final analyses of the data avere made. The following sub- 
divisions were used, as convenient for the purposes of the investigation; they 
are not recommended as a perfectly satisfactory classification; 

Rliaimnfic Fever irifh Fohjarthriti ^. — The criteria for placing patients m 
this group were: (a) chaiacteristie, migratory polyarthritis; (b) temperature 
of 103° F. or higher ; (c) cardiac involvement as shown by pi-ecordial paiib 
longed atrioventricular conduction time, significant arrhjdhmias, or the develop- 
ment of characteristic valvular lesions; (d) characteristic re.sponse to amidopy- 
rine; (e) recovery with no re.sidual joint damage. 

xUropliic (lUicwnafnid) Ar//(r)7w.— This diagnosis rvas used in a narrouTr 
sen.'-e than that usually employed. All patients so listed showed: (a) progres- 
sive and recurrent i)olyarthrilis of the type characterized by fusiform swelhu? 
of the .joints, espoeially the metacarpophalangeal and xn'oximal interphalangcu 


4% mixed types 
and 27% pleo- 
inorpliio bacilli 
14% pleomorpbic 
bacilli 


AUTIIOItS AKIt DISKASKK 
STUDIED 

1 

.. 1 

1 

1 NUMBER 
, OFPA- 
j TIENTS 

i 

1 

1 P.V- 
1 TIENTS 

1 POSI- 
! TIVE 

i 

iins 1 
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joints of the hands, Anthout o\eil 3 mg ledncss or periaiticulai mduiation, (b) 
only paitial lelief of joint pain following amidopjiinc, (c) steadih piogres 
sive disease or partial icco\en ^\ith tesidual defoimih 

Gonococcal A)thnti<t — These patients shoned (a) clinicailj chaiaetciistic 
aitluitiH ocemivng duimg the comse of, oi shoi*tl\ foUo%Miig, a known gonococ- 
cal infection, oi (b) similar aithritis without a histor\ of icccnt gonococcal 
infection, but in patients with uictlual or eciMCal smears showing topical giani 
negative diploeocci, no lelief of pam following amidopjime 

Jlemohjtic Sticptococcnl Atthntis — Of the thiee patients in tins gioup, 
two had t^plcnl biawin aithulis of the left shouldei dining the comse of 
known hemolytic stieptotoccal sejitiecniia** and the thud had elmicalh similar 
aithutis of the left knee containing fiank pus fiom which Iiemohtic sticjilo 
cocci weie icpeatedli obtained in pine eiiltmc 

Nonspecific, Low giadc Pyogenic Aithutis ^ — These patients all had brawin 
induiatiou of one or two joinls which had the appcaiance of low grade, pjogeme 
infections In geneial thc\ lna^ be dcsciibul as similai to the induUitcd tjpe 
of gonococcal aitluitis but weic without auj dncct oi indiioct cMdence of 
gonococcal infection B\ mam ohscncis in this countij these cases aic in 
eluded under the term atiophic (rlieninatoid) aithntis but to us it seemed 
wise to list them sepaiateh on pmelj thnical giounds, at least foi the pur- 
pose of these studies 

Jlypeitiojihic (O^tco ) Aiihriiis — (a) Cases of clmicalh chaiacteustic 
artluitis of insidious onset in patients past middle age, (b) hj'i^ei'troplnc boni 
changes on loenlgenogiaphic examination, (c) cntlnoc3te sedimentation lates 
within noimal limits oi onh \oii slighth abo%c 

Miscellaneous Aitlintis — Included in this gioiij) wcic nine patients with 
spondylitis, foui with gout, two with scuuy, and one cicli with tuberculous 
arthiitis Cliai cot’s joint, Still’s disease tianiiiaticaithutis ineningococcic ailhii 
tis, aithntis accompauMug iilceiatne colitis of unknown etiology, and arthritis 
accompanying .amebiasis The pitnnts witli spondylitis had inyohemont of no 
othci joints thiee yycie piobabh of ostcoaithiitie oiigin while llio lemaining 
si\ weie of the tjpe usually coiisidcied a suhdiyision of ilieinnntoid aitluitis 
Vnclassified Aithntis — Almost one fifth of the arthritic cases failed to fill 
fill tlie criteria as listed and, hence, weic placed in an unclassified gioup In 
some instances the nature of tiic loint disease yvas cntiielv nnknoyrn and siicli 
cases were listed as wholhj unclassified Afost, liowcyci, weie obyionsly of infec 
tioiis origin although the t>po yyas not clear, and they y\erc therefore listed as 
unclassified infections In mam instances these eases could hayc been placed in 
one of tlie fixed c.itegoncs with fan assui.mce, but snuc the diagnosis w.as not 
certain it was consulcicd moie auinatc to scgicgatc them Included in the 
group ot unclassified mJcctioUs cases wcie foiu pntiints with well defined he.arl 
disease of the ilieiimatic tyjie but with joint changes cliaiactciistic of ihcu 
matoul aithntis 

•IIlitioIjUc slrepiococcl repcitelh tfrown In pun culture from tho blool not onh In 
bioth but nl‘«o In j oxirca TfruJ plnto^ 
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In addition to tlie subdivisions of patients with arthritis, five groups of 
controls were included as follows: 

Normal Controls. — All normal individuals were members of the staff or 
medical students. Each was questioned concerning his recent health and those 
with illnesses during the preceding month were excluded. 

Senescent Nonfehrile States. — A small group of patients with generalized 
arteriosclerosis, old hemiidegias and other degenerative diseases unaccompanied 
by fever was included. All were elderly and all were more or less cachetic. 

Tonsillitis. — Only patients with typical acute tonsillitis with high fever, 
chills, tender regional lymph nodes, and red, swollen tonsils dotted with exudate 
were included. Throat cultures showed all to be caused by hemolytic strepto- 
cocci. All blood cultures were taken within twenty-four hours of tlie tempera- 
tui’c peak. 

Other Hemolytic Strci^tococcus Diseases. — In this small group there ivere 
chiefly patients with puerperal or postabortal infections, erysipelas, and scarlet 
fever. 

Ach’rc Rheumatic Carditis and Chorea. — Only patients with active disease 
but without polyarthritis were placed here. 


TECHNIC OF BLOOD CULTURES 


In order to make the work as objective as possible, the cultures were known 
only by number to the one (R.C.A.) who carried out all bacteriologie pro- 
cediiros subsequent to the vcnipunctui’e and inoculation of the primary cultures. 
Thus, the possibility that certain cultures might unconsciously be given more 
care than those of normal controls was excluded. 

All initial cultures were taken soon after the patient came under observa- 
tion and before the administration of antirheumatic dmgs. Cultures were re- 
peated, as a rule, only if relapses occurred. Thirty cubic centimeters or more 
of blood were withdrawn in carefully sterilized syringes. The area of skin to 
be punctured was painted with iodine which was allowed to dry and was then 
removed with alcohol; after the tommiquet was fastened a second application 
of iodine was allowed to dry and was not washed off until after the completion 
of the venipuncture. Covered with a sterile towel, the syringe was then car- 
ried directly to a bacteriologie laboratoiw where the media could be inoculated 
in suitable surroundings and with the aid of a Bunsen burner. 

The first 152 cultures (Oct., 1932, to Jan., 1934) were done according to 
the aerobic method used bj' Callow.-® Her technic was followed exactly even 
to the extent that all media were prepared by the same department which had 
made hei-s.® Five cubic centimeters of blood were inoculated into each of tno 
bottles containing “double beef infusion broth.’’ From one of thc.se, suheu - 
turcs were made after forty-eight hours and thereafter once weekly, into fom 
tubes of media: “double beef infusion broth,’’ dextrose (0.5 per cent) phos- 
phate broth, “cooked meat beef licart broth,’’ and pho.sphate (0.2 per cent) 
broth. After forty-eight hours these subcultures were examined in stainc 


Tho !pathors^aTe _iimebtea_ to T)r. W. H. Park through whosejclnanes^^ the^mem^j^^re 


obtalnoU from the Dppartment of Baeteriology 
who prepared them. 


ana to Miss Paulino Epstein 
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films and stieaked on “double beef infusion’^ blood agar plates The second 
bottle was not opened until tlie fouith Avcek unless the fiist showed groiith 
earlier All oiigmal cultures weie kept tuo months and \\ere then centrifuged 
and the sediment examined in stained films and stieaked on blood agar plates 
piior to being discarded Furthei details of technic and the method of piep 
aiation of the media can bo found in Callow 's papei 

The next sixtj cultures (Jan , 1934 to June, 1934) were done in duplicate bj 
two methods the first that just dcsenbed and the second a modification of that 
lecommended bj Gray and Gow’en ** which is in turn a modification of the technic 
of Cecil, Nicholls and Stamsbj ** Bj this method, 30 c c of blood were allowed 
to clot and the serum was removed The clot was then broken up under sterile 
conditions and was tiansfeiied to a bottle containing 50 c c of broth prepared as 
described bj Gray and Gowen Subcultiucs were made after foiti eight hours 
and subsequenth to the foui media used foi the cultuies of whole blood 

Because the second method ga\e a somewhat higher percentage of positne 
lesults in these sixtj patients and because it ficed the sciiim fiom an additional 
10 cc of blood for use in the sciologic part of the stndj, the method using 
whole blood was discontinued and all icmaimng cultuies were done b> the clot 
method alone 


RESULTS 

An analysis of the results obtained in the entne senes is gnen in Table II, 
which IS, for the most part, self explanatoij In the table all lesults arc shoim 

Table il 


Rlsllts of Blood CuLTurES in Pmients WiTn VArious Iipes of AiTiirms and Contfols 
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Unclassified infectious arthritis 

57 

40 

11 

1 ^ 

3 ; 
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inrollr unclassified arthritis , 

30 j 

2S 

14 


1 

4 j 

' 4 

Total I 

5'o 1 

1 4o(| 


1 

1 




Percentages are sho\i,n as the nearest nholc numbers 

•One of these 3 patients had terminal mixed gonococcal anl hemol>tlc streptococcal 
septicemia 
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on a percentage basis ; this was done for the sake of easy comparison of results 
in the different subdivisions even though some of tlie latter contained too few 
patients for percentages to be significant. The almost uniformly negative cul- 
tures of the normal individuals (2 positive of 44 persons) was in marked con- 
trast to the higli percentages of positive results in the patients with purulent 
hemolytic sti-eptoeoceal arthritis, acute tonsillitis, and other Iniown hemolytic 
strei)toeoeeal diseases. The ne.xt highest figure was obtained in the patients with 
nonfcbrile, senescent diseases, but the group was too small for this une.vpeeted 
result to be significant. With the exception of the twenty-two patients witli 
nonspecific, low-grade, pyogenic arthritis, of whom only one gave a positive blood 
culture, the results in the remaining .subdivisions were sfrikinglj’’ uniform, not 
only as to totals but also as to the natui'c of the microorganisms isolated. 

Although all cultures were kept sixty days, the value of such long incuba- 
tion was cpiestionable. Of the 575 cultures, 138 were positive and of these 
80 showed growth within forty-eight hours, 109 within one week, and 122 within 
two weeks. Of the remaining 16 cultures ivhich were positive after longer in- 
cubation, only one gave a hemolytic streptococcus, the others being green and 
indifferent streptococci and diphtheroid bacilli. In four instances, only one of 
the tuo bottles was positive and in these, no groivth ivas obtained until the 
bottles had been opened several times. 

In eighty patients, more than one blood culture urns taken, and of these 
twelve gave positive i-esults. However, in only four instances was more than 
one culture positive for a given patient, and in one of these the microorganisms 
isolated at the two times differed in their effect upon red blood cells. 

All streptococci were carefully studied before they ivere subdivided into 
Iicmolytic. green, and indifferent groups. This ivas particularly tnie in the case 
of those isolated from patients with rheumatoid arthritis because of the find- 
ing of Cecil, Nieholls and Staiusby” that their “tj^iical strains” obtained from 
patients with that disease appeared to be green at first although they proved 
eventually to be hemolytic. When any fpiestion arose, strains were extracted 
chemically and were tested against known hemolytic streptococcal (Group A) 
antiserum by the metliod of Lancefield.^' 

Other than the microorganisms listed in Table II, staphylococci were found 
in twenty instances, gram-negative bacilli in six, and gram-positive bacilli m 
six. These occurred ivith approximately equal frequency in the various groups 
and were considered contaminants. Diphtheroid bacilli ivere listed in the table 
because of the frequency with which they have been considered significant m 
other studies. Among the patients with gonococcal arthritis, the gonococcus was 
obtained at blood cultui-c in only one instance and this patient had frank gouo- 
eoeeal septicemia with mi.xcd hemolytic streptococcal septicemia as a tenuma 
event. 

In Table II, as stated, the average results are shown for the entire senca 
of cultures taken during the period October, 1932, to August, 1935. Towar 
the latter part of the study, however, it appeared that the percentage of pu’’’' 
ti\c culture-, was dccrciisiii-i. To lest tins impression a comparison was 
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of re«;uUs obtamed uith the clot method during the se\en month peiiod fiom 
the time tins method -Kas begun in I93i, to August, 1934 and dm mg 

the ten month penod fiom Oetobei 1934 to August, 1935, tlie dmding line he 
tueen the tuo peiiods being tin siimmei months iihen uoiK i\as tempoianh 
discontinued This comparison lesoaled the stiiking diffcioiice in icsiilts le 
coided 111 Table III 


DISCDSSIOV 

The esplanation of the dixoigeiit lesulls illiistiated in Table III is fai 
fiom deal Tlie tuo senes of eiiltiiies neie simll foi statistieil compaiison 
set the diffcieiiees noted weie so eonsisleiit betiieeii the saiioiis subdivisions of 
the two senes that pine ehanee seems an iinlihelv evplanation Each series 
covered appio\iimtelv the sime seasons of the vcni and the seventv of the dis 
cases m each was coiiipaiahle Fiiifhcrmoie no changes had been made in 
teehme and all the media had hcen piepaicd hv the same dcpaitmcnt through 
out Othei cxiilanations nafmallv suggest themselves, such ns the possibihtj 
that the higlici figmes of the first senes vveie due to the introduction of sfrepto 
COCCI as oontaminaiits oi that the lowei figutes of the second senes were caused 
bv some technical cnoi such as faiiltv media liVliatcvci the c\planation, the 
lack of nniformitv iii losnits at diffcieiit periods of this stndv is in keeping 
with the oven greater diffoienecs between results obtained bv vanous imesti 
gatois as shown in Table I In spite of the possible faults of the data pro 
sonfed, coitani of the findings lecoidcd m Table 11 aic worthv of comment 

Ceitainlv the losnlts do not support the view that stieptococci can he iso 
lated fiom the lilood ni ihenmatio fevei .and rheumatoid arthiitis more fic 
quentiv than in misccllaiicons diseases Neithci do thev bear out the tlieorj 
that stiaiiis obtained from patients vvilli these two diseases diffoi and that homo 
Ivtic stieptococci predomiiiife m ihcnnialoid arthntis Hemobtic streptococci 
vvcic onlv laielv isolated in tins disease, vet the results m patients with Imown 
hcmohtic stieptococcal iiifcetioiis showed tint the cultmal methods weie ado 
qiiate foi the isolation of these iniciooiganisnis The icsiilts obtained in these 
subdivisions aie of gic.ater significance vviicii it is recalled that cultures were 
known onlj bj mimbei tliioiighont the bactenologic procedures 

The success with vvliich positive enifviics vvcic obtaintd in cases of tonsil 
litis was siiipiising in view of negative lesiilts of otlier workers Callow"” re 
ported positive euHuics in 6G pel cent of eighteen patients with tonsillitis, but 
giecn streptococci and pleomoiphie hacilli vveie the onlv microorganisms iso 
lated In the picsent senes of si\tv one patients, on the othei hand, hcmoljtic 
streptococci predominated and the fieqiiciicv with which green stieptococei were 
isolated vvis compaiablc to that noted in the other diseases studied If borne 
out bj futuie investigations these lesiills will confiim the gcnciallv accepted 
belief that hacteionvia cvists eailv in tonsillitis Furtlier work is in progress 
to check those results and to studv the lelationship between stiains isolated from 
the tliioat and blood of individiiil iiationls 

The almost umfomilv negative eiiltiircs in patients with joint disease of the 
tvpc referred to is nonspceifie, low giade pvogemc arthntis, were surprising 
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*Ono p'ltient had terminal mixed gonococcal and hemolytic stieptococcal septicemia. 
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It had been tlie autliois’ expectation that these cases, sometimes called ‘‘focus 
tj'pc” 01 “metastatic” aithiitis, A\onld be associated ^uth positue blood cul- 
tures moie often than othei t\pes, since it is usuallj thought that the joint 
infection aiiscs fiom bacteiia earned bj the blood from some distant focus of 
infection Ceitainlj the findings in this small group of 22 patients do not indi- 
cate that bacteiemia exists in these cases, at least aftci the development of the 
joint infection 

Finallj, the lesults obtained suggest that, if laige quantities of blood and 
suitable methods arc used, stieptococci can occasioiiallj be isolated fiom the 
blood of cicii noimal pci sons, and that in indniduak uhose resistance has been 
lowered bj illness, the peicentagc of positne cultuies is increased As noted 
by Lichtmau and Gioss,'’ Callow,’® and otliers, these lesults do not suggest 
that the micioorgamsms isolated fiom patients with rheumatic fe\ei and 
atrophic (iheumatoid) artliiitis weic the cause of the diseases in those pa- 
tients, in -Mew of ihe fact that similai results weie obtained m diseases Ivnowii 
to have other causes 


SUMMARY 

As pait of a bacteriologic and sciologic studj of aithritis, blood cultures 
were done on 310 patients with \aiious tjpes of joint disease and ld9 contiols 
A clot method fieed seium foi use m seiologic woik but was not othei- 
wise supGiioi to one using whole blood Piolonged incubation increased 
the peicentagc of positnc cultiues onh slightlj o\ei that obtained bj iiieuba 
tion foi two weeks Hemoljtic stieptococci weic isolated frequently in tonsil 
htis and othci known liemoljtic sticptococcal infections Positnc cultures were 
obtained in 10 to 19 per cent of patients with rheumatic feaci, ati opine (rheu 
matoid) arthritis gonococcal aiihiitis and hypertrophic (osteo ) arthritis, the 
microorganisms obtained weie elueflj green streptococci and less frequently 
hemoljtic and indifferent streptococci and diplitheioid bacilli The lesults did 
not suggest that the microoiganisms isolated weie the cause of artbutis in the 
patients from whom thej weie obtained Witli the exception of the small 
group of patients with heraohtic stieplococcal aitbiitis associated with fiank 
septicemia, blood cultures weie of no yalue in diffeientiating the various fonns 
of arthntis studied 
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BACTEEIOLOGIC AND IjniUNOLOGIC STUDIES IN ARTHRITIS* 


II Results or Vinious Im'munoi ogic Tests ih Diifegent Fomis op Aktiiritis 


ConKiEB SIoEwxn, M D , Joseph J Bomm, 31 D , and R C Alta vnder, JI A , 
Nru VoKL, N Y 


TN THE pieccdmg papci' aic gi\en the icsiiRs of blood cultuics in diffciciit 
* forms of aiUiiilis done as part of a general stndj of methods nhich might aid 
in the diiTcicntiation of these disoises As pait of the same iinestigation, eeitain 
immunologic tests iieic ineludod in the loutinc stiidv of .ill aithiitie patients, 
and it IS (he pm pose of the pieseiit papei to lepoit the icsiiRs obtained These 
procedmes, all of iihioli had been deicloped and pieiionsh applied to the stiidi 
of aithiitis bi otlieis, consisted of gonococcus coniplemcnl fixation and hemoljtie 
streptocoeens .aggliitijiafion .and pieeipitalion tests, and aiitisticptohsm and .anti 
fibi molt sill dctoimin.ations 

The patients studied neie those eompiising the gioiips nlie.adi dcseiibcd in 
the pioeodiug papei ' Ilonoici, since eeit.aiii of flic tests iicie added duiiiig the 
couiso of the imestig.ation, not all iieie poifoiincd on cicii patient The snb- 
diiisioiis of aithiitis iicic the same as used pieiionsh, ns iicic the ciiteiin for 
placing patients in the laiious gioiips * In this icgaid it should ho cmphasircd 
that the tests inidoi nucstigatian «cie iicici used in elnssifiing eases The 
noccssiti of adhoiing stucth to this lulc is obiions since tlio pmposc of the study 
lias to oialuatc the tests as aids in dilfeicntintion In the ease of gonocoeens 
complement fix.atioii, hoiicicx, a posilne reaefioii in n patient iihosc diagnosis 
lias iiiicei tain sometimes led to elimcnl oi liactciiologic findings iihich had pic- 
MOiislj been missed and iihieh allotted the case to he eoueelli classified As in 
the stndi of blood cnlluies .ill douhttnl eases noe placed in the unclassified 
group 

The methods and icsnlts mil be desciibcd sepsiatch foi each test 


gonococcus COlIPLrMLNT r IN CTION TESTS 


Although the goiioeocciis eomplement fiNstion icactioii has been Kiioiin and 
used 111 the diagnosis of goiioeoeca! infectious foi mam jcais conflicting lepoiis 
of Its lahic .SIC still seen The belief Hint positiie reaolioiis are significant but 
negstue ones of no \.alno has aiiseii fiom the CNpeiieneo of uiologists that Imoiin 
gonocoecd uiellintis iiiaj exist in tlic face of iiegatno eompicnuiit fixation As 
noted b\ Pi ice, = lionciei, it has been sbomi that, ttbiic a laige percentage of 
patients ttith eaih , loc,ali/cd .anteiior mctluilis slioii negatiie ro.aetioiis, the more 
clnoiuc and moic sjstcmie infections tend to gne jiositne fisatioii Since joint 
imohemenf indicates that the disease liisbecoinc sistcmie, it noiild he es peeled 


•Prom the Deh'\rtment of \r«?<l(elne Kott lork tTnUcroItj Collcffc of ^fctllcine nnd the 
Third (Non 'Vork Universltj) Medical DKlsIon of Bcllc\'«c Hospital 
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that cases o£ gonococcal arthritis rvould show positive complement fixation, and 

tins has heon home out by a number of studies.^*- , -n i 

Method —The technic for performing the tests was that described by Park 
■md \vi!iiams‘ StaiKiar(lii.r<l rcagoiits ^s■crc kindly tamislied by Dr. Amis 
Thonilisoi, of <1,0 Buronu of Labovatorics of the City of Nciv York, Tbe gomsos. 
ImTSonivns proporod aooo.diog to tbo method of McNeol.' Each tost i,»s 
controlled with known positive and negative scrums. 

i?f.sH?/.L-Tlm number of patients and the results obtained are recorded m 

Tabic I. 


Table I 


GoNococers CosiPi.r.xiENi 


FIXATION SHOWN BY SEnUJIS OF AUTIiniTIC PATIENTS AND CONTnOLS 
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Rheumatii foerwith polyartUviti? 
Atrophie ' ihcumatoid) arthritis 
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Osteoai ihritis 

Jtiseellii neons artlinti.s (goat, 

spondylitis, tulierculous, etc.) 
UncIa.'Sified artlinti.s 

Uneias=)fied infectious artliritis 
Uliolh uiiidassified arthritis 

' 113 
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88 

41 

58 

53 

71 

42 

70 

39 

44 

30 

48 

30 

44 

30 

7 i 
3 

98 

0 

o 

r 

12 
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3 

7 
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0 

2 

5 

1 

7 

.3;? 

20 

Totals 

j 077 1 4GS 
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Porrrntap'S are shown as nearest whole numbers. 
•Menmgococcus moningrltis. 


The percentage of patients with gonococcal arthritis in this senes nho^ 
scrams fixed complement (98 per cent) is higher than that lepoitec 
The reason for this is not clear but jierhaps a partial explanation lies in 
that tests were repeated at intervals, if negative at the first bleeding. 
instances, for example, positive reactions were not obtained until the t mt 
ings. without which flie.se cases would have been recorded as negatne. 

If will be noted that a number of jiatients with positive l,af] 

reaction.s were listed in the unclassified groups. Probably scrcia o 
gonococcal arthritis hut as they did not fulfill the requiremeuts set w 
diagnosis (see paper 1, page 4.i7), they wei’C listed as shown, ihat sue 
complement fixation does not m .ssarily give the diagnosis of the ,ioin 
obvious, as illustrated by flic jiitients n-itli unquestionable rbcumatic^ ^lowcvcr- 
happened to have coineident..! iionococcal infections. The tests ^ 

of great value, and it is felt, m 4 only that positive results are tnit 

lishing the diagnosis of sniKM-oceal ai'thritis in a patient with -1^'” * 
also that repeatedly negative reactions are highly significant in cxc uc 
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HEJIOLATIC STREITOCOCCUS AGGF UTI^ \TIOV lESTS 

Interest in hemohtic stieptococci as the possible cause of rlieumatoid ar 
thritis received great impetus from the success of Cecil, Nicliolls, and Stainshi * 
in isolating these miciooiganisms fiom blood ciiUiires of patients iiith that dis 
ease Subsequently the same aiithois’ shoved that serums of atropine (rheu 
matoid) arthritic patients agglutinated then “tspical strains” of hemohtic 
stieptococci in high titcis In the same seal, houeser, Daiison, Olmstead and 
Boots'' demonsUated that such agglnlinabilitv is not limited to the “tjpical 
strains” of Cecil, Nieholls and Stainsbi but is common to hemohtic stieptococci 
isolated fiom patients luth a \aiicti of diseases Thus although the icsults no 
longer supported the theon that a specific land ot liemolstic streptococcus iias 
the cause of atrophic (ihcumatoid) arthiitis, the test was confirmed as of diag- 
nostic impoitancc in distinguishing tins disease fiom othei forms of aithritis 
Tins has been confirmed in general, hj the studies of Giaa and Gouen,’’ Ash- 
uorth," Keefer, Jljers and Oppel,” Co\ and Hill,' Wainv right,'" and Blau and 
Hallman ” The lesults of Claiison and Ins covorkcis'* do not beai on the ques 
tion since the strains used bs them foi agglutination appaientlj veie not hemo- 
Ijtic 

Method — The method followed and the criteria used in leading the tests 
wore those described hj Dan son, Olmstead and Boots'* nhoso aiticlo mat be con 
suited bj those ivishnig the details of technic rolloning is a summait of the 
method Tnentj hour bioth cultuics of hemohtic strejitococei in quantities of 
05 ec ueic mixed nitli equal amounts of the \niious seiiim dilutions Tests 
wore lead aftei incubation tno hours in the uatei bath at 56° C and refrigera 
tion oiennght The final dilutions weie 1 to 20 thioiigli 1 to 040, since these sit 
proved sufficient, higher dilutions uerc onlj larih used In the eaih part of 
the work, strain AE 13, kindh prmidcd b-i Di Stainsbi, nns used, but nas 
abandoned because, in oiu hands, it not iiifiequcnth igglutinatcd spoiitancoush 
in contiol tests with noimal seiums After tiial of a niimbei of stiains, all of 
which weie more oi less satisfacton, the ncllknonn hemohtic stieptococciis, 
NY 5, oiiginalh isolated fiom the tliioat of a patient uitli scailet feier, vas 
selected foi loiitine use Occasionalh, stock broth cultuics kept in the ice box 
for long periods tended to gne rise to graiiuhi suspensions, in uhicli ease it iias 
found important to diseaid them and stait aficsli uith nen cultuics from tbe 
frozen and diied stocks '" 

Results — With this teehnie, lesuIts of great unifoimiti ucie obiaincd, ns 
shown in Table II The finding of otliirs that hemohtic stieptococci are ag 
glutinatcd bj sciunis of piticnts with ntiophie (rheumatoid) aithiitis is strik- 
Iiigh confiimed, indeed, the piicuitige ot such imticnts showing .iggUitinntion 
in this senes is liighci than that in most othei ropoits This is peihaps due to 
the fact that in main clinics the naiiic atrophic (rheumatoid) arthritis is gneii 
to cases ot joint disease of the lipe here icteiied to ns nonspecific low grade 
pjogcnic .irtbiitis and these pitients in the piesciit slmh gave nnifoimh nega 
tuc agglutination kVluthei thissuppoits the elinicnl impicssioii of tbe authors 
that these two gioiips ot uses should be distinguished laiiiiot, of rolirsc, he 
stated until the signific nice of hemohtic stieptoi occiis aggliitin.ition in atrophic 
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study. It slvovild 1)e meutioucd, too, that scrums ol lour jmtiouts with ijaeterial 
endocarditis due to green streptococci (not included in the table) gave 
strongly ijositivc precipitation with the crude C extract of hemolytic streptococci, 
as n-as noted proviouslr by Seegal, Ileidelbcrgcr, dost and Lytth."'^ 

Table III 


PKF.cSriTix ItE.^CTioxs Between- Crude “C” Extract of Uejioia'tic Streptococcus 
(Gr.orr A) and Serums of Arthritic Patients and Controls 
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1 



Unclassificil nrtlintis 





i 



Uiiclrussifieil infectious arthritis 
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5 
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20 

58 

33 

; S 

S 

s 

Total 

33S 1 
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1 






Percentages are shown as nearest whole numbers. 


AXTISTREPT'OLYSIX DETERMJNATIOXS 

Todd-' in 1931 showed that streptococcal hemolysin is antigenic when sinh 
ably prepared, and that it gives rise to a .species-specific antibody. Later be 
showed the pre.sencc of tliis antibody (antistrejitolysin) to be present only follow'- 
ing hemolytic streptococcal infection; and both be-® and Coburn and Pauh-® re- 
ported iiiffii antistreptolysin titei’s to be comslant findings in patients with aehie 
rbcnmatic fever. !Mycrs and Keefer’" found the antistreptolysin titer gcnevahl 
high but not constantly so in known hemolytic .streptococcal diseases and rbc"- 
matie fever, but witiiin normal limits in a few patients with atropliic (rbcuaia- 
toid). gonococcal and hypertrophic (osteo-) arthritis. Wilson, Wheeler an 
Lcask,®’ reporting their experience with antistreptolysin determinations in rlie« 
mafic children, couehulcd that a rise in titer is not a necessai-j^ acconipanima ^ 
in such patients. Recently Blair and Jlalhnan’- obtained results .similar to 
of ilyers and Keefer except that anti.streptoly.sin titci-s definitely above noriin 
were found in about one-third of their ca.ses of atrophic (rhenmatoid) artiirih-- 
dfcilwd . — The technic used was that of Hodge and Swift.^ to whose 
the reader is referred for details. With thi.s method, remarkably constant rc.sii • 
were obtained with different lots of streptolysin ihrongbont the study. Oiib jw 

Qvrilt 


r ‘P ^ 

•Scram and streptoly.^in of known titers were kindlv provided by Dr. Homer 
anil Dr. B. E. HodBc for the determination of standards for this .study. 
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ticnts Avilo had test bleedings OA’er a period of at least one month after the onset 
of illness were included in the analysis, the average in the arthritic groups being 
two and one-half months. 

Results. — As shown in Table IV, all but two of the normal individual's gave 
readings of 50 units of antistreptolysin or less ; however, it seemed best for tlic 
present to consider only titers above 150 units abnormal. Examination of the 
table shoAvs that the readings above this figure Averc limited almost entirely to 
the patients Avith knoAvn hemoljfiic streptococcal diseases and active rheumatic 
fever Avithout and Avith polj-arthritis. The percentages of patients in these three 
groups Avith titers in the abnormal range Avere 43 per cent, 56 per cent, and 
65 per cent, respectively. The percentage in the group of ImoAvn hemolytic 
streptococcal cases (most of which were scarlet fever*) was loAver than had been 
expected. Probably it AA’ould have been higher liad the patients been folloivetl 
longer than the one-month period usual for this control group. 

Only tAvo patients Avith atrophic (rheumatoid) arthritis gave high titers. Of 
the tAvo eases of gonococcal arthritis Avith antistreptolysin titers of 450 units, one 
Avas easily o.xplained since the patient had a mixed gonococcal and hemolytic 
streptococcal septicemia; no explanation Avas apparent, hoAvever, for the high 
reading in the second case. LikcAvise, no reason could be found for the titer of 
over 500 units in a patient Avhose arthritis appeared during the course of menin- 
gococcal bacteremia. An interesting question naturally arises as to whether the 
eight patients Avith unclassified arthritis aa'Iio shoAved readings in the abnormal 
range actually liad atypical rheumatic fcA’cr. 

It is clear that antistreptolysin titers Avere high in the majority of patients 
A\dth rheumatic fever in this series, and it is probable that the percentage Avonld 
have been even higher had the patients been folloAvcd still longer. On the other 
hand, the titer did not rise above 25 units in one unquestionable case folloAVcd 
more than tivo months. 


ANTIFIBRINOLYSIN DETEKJIINATIONS 

In 1933 Tillett and Garnei'^^ reported studies on the ability of hemolAtic 
streptococci to liquefy normal human fibrin clot, and the folloAA-ing ycar^‘ de- 
scribed the capacity of plasma clots from the blood of patients convalescent from 
acute hcmoMic streptococcal infections to resist this fibrinolytic action. Had- 
ficld, lilagee and Perry” used the procedure in studying rheumatic children and 
found that in 48 per cent of 21 patients Avith active disease the clots Averc resist- 
ant to fibrinolysis Avhereas in all of 23 quiescent and 26 normal children the 
clots Avere susceptible. ^Myers, Keefer and Holmes^" applied the test in a number 
of diseases and found the clots of practically all patients Avith knoAA-n hcmohf'r 
streptococcal diseases and rheumatic fcA’cr more or less resistant Avhile those o 
normal individuals Avere less resistant or susceptible. Their results in atrop "e 
(rheumatoid) and gonococcal arthritis Avere similar to the normal except tm 
occasional clot.s shoAved high resistance. 

..*'1'''^ from pritionts with .‘■carlet fever were obtained from tlic AVilliard 

IIosi'll.-il. New Aork City. 
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Method — Tlip technic of TiUott, E(i\%aids and Garaei^^^ \\as followed ev 
actly Then classification of the degree of susceptibility of the clot uas emploj ed 


Dissolution m loss th'in 30 minutes 
Dissolution m 30 to 00 minutes 
Dissolution in 1 to 8 honts 
DiS'iolution in S to 24 hours 
No dissolution in 24 hours 

Oiilj patients A\hose test bleedinpcs co\eic 
the onset of disease ^\cic included 


Iliglily susceptible 
Susceptible 
Defimte lesistuncc 
Morked rcsi'stincc 
ifnximum resistance 

a pciiod of at least one month aftei 


Taboc V 
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Percentages are shown as tlie nearest a hole numbers 


Results — T!io i«sul!s summiiized m Table Y, iroic \er} simiiai to those 
obtained bv Mjers, ICcoIci and Holmes In geneial, tliej tended to paiallel 
those of antistrcptoljsin dctei nnnations but neic less elcat cut m sepaiating the 
■vaiions gioups The peiccntage of noinial mdnuluals m tins small sciios iriiosc 
clots did not Jjqucft lutlim one horn «.is mine than t»KC that icimicd bj 
Tillett, Ednaids and Garnet “ This js pcihaps due to a giefltcr incidence of 
unnoticed mild iKiiiolj-tie sticptoioctal mfcttioiis in Xen Yoik than in Balti 
iiioie, nheie then obson atioiis neie made 

oiscnssio'! 

Ill t lew of the ctiologie significance of the gonococcus complement fixation 
reaction in the tjpe of aitliiitis in nlnch it is ecncislh positue, a. aucstion 
iiatnrallj arises as to the possihilitt of a bimilai significance foi the otlici tests 
hero desenbed m rheniiiatic fetci and atioplue {liiciinntoKl) aitluitis The 

^IMIIBI. Iho Wndnc.s of Dr tMlltam S Tlllctt a mlmrc of hemoUtlc streptococcus 
CO, tisaa obtained tor use In these tests 
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results of ap:p:liitiDation tend to implicate the hemolytic si reptocoeeus in atrophic 
(rheumatoid) arthritis hut are usually negative in rheumatic fever; the reverse, 
hoivever, is true for tlie antistreptolysin and antifihrinolysin tests, while precipi- 
tation reactions with hemolytic streptococcal fractions tend to be positive in both 
diseases. Other than to ]ioint out that these apparently contradictory results arc 
actually not immunologicall.y inconsistent, this phase of the problem will not be 
discussed further here. Neither can the bearing of the tests on the problem of 
relationship between rheumatic fever and atrophic (rheumatoid) arthritis be 
discussed in this paper which is concerned chiefly with the possible value of these 
procedures as differential diagnostic aids. 

In the case of gonococcus complement fixation, hemolytic streptococen.s ag- 
glutination and antistreptol.vsin tests, the results in this series of ca.scs were 
sufficiently selective of certain forms of arthritis to warrant their further use as 
diagnostic aids. Hemolytic streptococcus precipitin and antifihrinolysin reac- 
tions tended to give results paralleling those of agglutination and antistreptolysin 
determinations respectively, but were far less selective. In Table VI arc shown 

Table VI 

Schematic PEPnESEXTATioN of Tendencies Shown by Gonococcus Complement Vix-wion, 
Hemolytic Steeptococcus Aoglhtination and Anti stpvEptoly. sin Tests in 
Vakiods Types of Ap.thritis 



GONOCOCCUS : 
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HEMOLYTIC 

STREPTOCOCCUS 

AGGLUTINATION 
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STREPTOI/YSK 

Eheamiitic fcA'cr with or witliout polyar- 
tliritis 

- 

- 


Atropliic (rhoamatoicl) arthritis 


+ 

- 

Gonococcal artliritis 


— 

- 

Nonspecific, low-grafio pyogenic arthritis 



. 

Osteoarthritis 

— 

— 

- 

Gout, tuberculous arthritis, scurry, etc. 

- 

- 

1 " — 


the patterns of results obtained Avith the three more uniform tests in the various 
groups of .ioint diseases included in this study. With the addition of the crythro- 
eyte sedimentation test to distingui.sh betAA'cen osteoarthritis and AA'hat is here 
referred to as nonspecific, loAv-gradc pyogenic arthritis, a literal acceptance of 
the tendencies represented in Table VI might lead to the conclusion that the 
time is at hand AA'hen a differential diagnosis in joint disease may be made Avifle 
out looking at the patient merely by sending a specimen of blood to the labora 
tory. Obviously sueh is far from the case, for the exceptions to the result.s m 
almost evei-A- eatogory are sufficient to raise some doubt as to the specificity of the 
te.sts in que.stion. Furthermore, the eases of classified arthritis on Avhich the 
results reported here Avere based Avcrc all characteristic examples of their le 
spcctiw types and easily classified by purclj^^ clinical means. Hence, it foUov^ 
that the results with the A-arious te.sts might be fairly definite in these case.? lo 
Avhich they are not necessary for diagnosis, and yet be A'ague in the less clear.' 
defined and early eases in Avhieh help is most needed. 

It must be cmidiasized, too. that the total experience Avith most of tiicf 
technics is small thus far, and that objections may become apparent AA'ith the''" 
further use. Already, discrepancies haA'c appeared in the results of A’arious "O*’ ' 
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crs Cox and Hill,* foic\impI< obtained posilnc hemoUtic stieptococcus ag' 
glutination in a numbei o^ palnuts with ostcoiHinitis , ^VIKoIl, Wheelci and 
Leask^* apparenfh considei aiili'.ticptoK*;!!! d{?tennniatioii‘=i of little signiiicancc 
in rlieumatic feicr» and lopenth Blair and ITaUmau*^ repotted abnormallj higli 
antistrcptoh sin titcis in almost one thud of then eases of atrophic (iheiimatoid) 
arthritis The lack of exact entoiia foi placing patients in the lanons arthritic 
gionps adds to the difficulty of lutcipieting the results lepoited 

In spite of the ohMous deficiencies of the tests at the present stage of their 
deielopment, the anthois hclitne that gonococcus complement fixation, licmoljtic 
streptococcus agghiliiiation and antistrcptolism delermimtions aie distinctly! 
useful in the study and diftemitiatiou of joint disease and that tlicy might uell 
be lueluded as loutme pioiedures in aitluitis chnics 

This uucstigation is being continued with paiticulni icfcieucc to clmieallv 
atjpieal, uuclassifitd cisos It is hoped that hj carefnllj following such pa 
tients 01 Cl* a period of Mais the coirect diagnoses may become deal in enough 
instances to yvaiiant a decision as to the significnnee of iiobitue tests in cases not 
diagnosable eliineany It may thus be learned nhetliei these metiiods aie of 
more than confiimatoi'> yahie and may suggest a coiicct diagnosis eailicr than 
nould be possible y\itbout them 


SUMllyRT 

As pait of a nidcr study of methods yyhicli might pio'C useful in the differ- 
ential diagnosis of joint diseases gonococcus complement fixation, Iicmolvtic 
streptoeoceus ngghifinatiou and piecipitntion tests, and antistieptohsm and anti 
fibrmol>sm detcimiuntions y\eic made on a sciies of patients nith yaiious types 
of arthiJtis The lesuhs olitaincd witii each haie been discussed The precipita- 
tion and antjfibunolysin tests m this stiuh gaic less seleetnc icsults than the 
otheis Gonococcus complement fixation leactions yyeie positnc in 98 pei cent 
of 44 patiently nith gonococcal arthiitis Tiic serums of 86 jier cent of 36 pa 
tients yiith actne atiophic fihcnmatoid) aithritis agglutinated a hemolytic 
stieptoeoccus Autistieptolysm titers aboyc noimal ncic obtained lu at least 
60 pei cent of 61 patients yiith ilicumatic polyarthritis These three tests ncro 
consideicd dislnictlj useful 
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DISCUSSION 

DR. BUSSELL L. CECIL, New Yop.k, N. Y.— I am mucli interested in Dr. McEwen’s 
report, particulatly that part which has a bearing on studies which Nicholls, Stainsby and I 
published some years ago. Dr. McEwen’s figures dilTer from ours in several respects. The 
percentage of positive blood cultures in the arthritic patients was lower and the percentage 
of positive cultures in the controls was higher than in our series. 

Most of Dr. McEwen’s strains wore classified as viridans. In our study, wc were at first 
dubious about the classification of these jieculiar streptococci. In our preliminary report wc 
called them viridans. After they had been kept under cultivation for some time, a good many 
of them took on hemolytic qualities. IVc should not allow ourselves to be confused by the termi- 
nologies of dilTcrcnt workers, for many streptococci undergo mutations under certain conditions. 
The higher percentage of positive blood cultures in Dr. McEwen’s control groups throws some 
light on this problem. In our original study I believe we made the mistake of not having a 
wider variety of controls. Most of them were cither normal, liealtlij- controls or patients with 
hypcrtropliie artliritis. In our normal healthy controls wc had no positive cultures; in our 
other group ue Iiad a small percentage of positives. If we hod run more controls on patients 
with other forms of infection, especially acute respiratory infections, we might have avoided 
that error, 

I was particularly interested in Dr. McEwen’s high percentage of positive aggluta'i'" 
tions. I tiiink the percentage of positive agglutinations to hemolytic streptococci with arthritic 
scrum will depend on how the cases arc selected. YTou will find both high positive cultures 
and higli agglutinations if you are careful in selection of cases. If you are not careful the 
percentage mil be low. It is interesting that in spite of the large group of controls that 
showed streptococci in the blood, the group of cases of sitrophie arthritis is the only one tiiat 
showed a iugh percentage of agglutination reactions. The significance of streptococci in 
blood of arthritic patients is, of course, influenced somewhat by the presence of streptococci 
in controls. The next important problem in this field is to determine the origin of thc.e 
streptococci. Dr. McEwen did not show, but I think he has evidence, as wo had, that the 
strejitococci are actually in the blood stream and not contaminations from the skin or ain 
IVc must find out liow they get there. 

DR. M. H. D.VWSON, New Yoiik, N. V. — May I say a few words regarding the r<-ha 
bility of tlic agglutination reaction with hemolytic streptococci in atrophic (rUcawatoi^^^ 
arthritis. Hrior to July of last year wc had tested the scrums from 503 cases of 
(rlieuniatoid) arthritis and from 071 control cases and during the past year wc have 
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severil hundred more ensos In onr experience the reaction is n most signific'int one and 
only occurs an atropine (Tliennntoid) arthritis or in «eveTe hemolytic streptococcal infections 
“We hire never found a positive reaction in any case of hj-pertrophic arthntis We hare 
found the test to be as valuable as the gonococcal complement ftxatjon test in gonorrheal 
arthritis 

One would not expect to find the antistreptifiysin and antifibrinolysin tests positive in 
a chronic disease such as atrophic (rheumatoid) arthritis These tests are indices of recent 
acute hemolytic streptococcal infection However, if one confines one'*elf to eases of early 
acute atrophic (rheumatoid) arthritis one is impressed with the percentage of cases showing 
an increase in the antistreptolysin content of the scrum 

DB J A KEV, St Louia Mo — I am surprised that no staphylococci grcvr in thc«c 
cultures, even as contaminations In doing aj novectomies, I am still able to excise a piece of 
the synovial membrane, immediately put it m broth, and grow staphylococci therefrom in 
about one case in three I have never gotten streptococci from a chrome arthritic joint I 
do not know why they Will not grow for me, but they do not 

I wonder whether or not cases that give a positive complement fixation test are really 
of gonorrheal arthntis Would other gonorrheal infections present in the same individual 
account for positive tests? I wondei if a coincident (nongonorrheal) arthntis would not bo 
called gonorrheal arthritis because a case gave a positive fixation test 

DB JOHN W GRAY, ^EWV^K, N J — ^Dr McEwen’a bactcriologic and serologic find 
mgs m atropine (rheumatoid) arthntis arc Mnuhr to ours Me have felt that our high 
percentage of blood cultures positive for streptococci was of significance and that positive 
agglutinations strengthened this assumption In a small percentage of our cases the blood 
cultures showed staphylococci and although further studies may show their rc!ation5hip to 
the disease, we should, until that time, consider them contamiaants 

DB McE^^EN (closing) — We had a fair percentage of contammants, and we oc 
casioiially noted staphylococci in cultures lie considered them contaminants and did not 
therefore include them in the table 

I agree with Dr Dawson thit antisticptolysm titers are apt to be high in patients with 
early atrophic (rheumatoid) arthntis, while they arc seldom high m more advanced cases 

The possibility that positive gonococcus complement fixation tests might lead to a false 
diagnosis in. some patient^ ^as borne m mind We therefore set strict criteria for the diag 
nosis of gonococcal arthritis As I said m the beginiuDg, the tests we were evaluating were 
not used m placing patients lu the various groups The gonococcus complement fixation test 
was an exception to this only in the sense that a positive result la x patient m whom gonococcal 
arthritis had not been suspected lei ns to examine him for further clinical evidence to cstab 
hsU that diagnosis 

Concerning Dr Dawson’s statement on the specificity of licmoljtic streptococcus agglu 
tmation m atrophic (rheumatoid) arthritis I would point out tl at occasional patients with 
rheumatic fever gave a positive agglotination reaction This was only rarely encountered 
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S INCE the I’c.iwakeniiif; of interest in the sedimentation rate by Robin Parous’ 
in 1918 , tlicre has been an immense amount of clinical and laboratory in- 
vestigation concerning the chemical changes in the blood wbieb are responsible 
for thi.s phenomenon. 

Boots, Dawson and Sia= have called attention to a difference in sedimentation 
rate in atrophic arthritis as oppo.sed to that in hypertrophic arthritis. Tlicy 
stated that this was further evidence to show that tbe.se were two different and 
distinct diseases. 

Snapper and others^ showed that the power of the red cells to settle at vari- 
ous rates in different diseases was dependent on three factors: i.e., cell r'ohiines, 
plasma fibrinogen, and plasma globulin. If these three constituents be known, 
the sedimentation rate can be calculated with a fair degree of accuracy. 

It was in an effort to determine .iust how these changes occur in the vari- 
ous types of arthritis that thi.s work was undertaken. Also, it was hoped that 
by a stmlv of tlie different globulin fractions of the pla.sma, some tangible means 
of dctei mining the effect of various forms of treatment might be obtained. 
Rnbii.s!,"n and Fischer,'* Hunvitz and ^Icyer,-'' and others*’ have shown that a rbe 
in gloiioiin. especially in the euglobulin fraction, could be obtained bj' the admin- 
istratinn of typhoid vaccine and that such a rise occurs in bacterial infections. 
It was thought that a similar rise might he obtained from the administration 
of either liomolytie streptococcus vaccine or different type.s of autogenous vac- 
cines in the treatment of arthritis. If such a rise Avould result tlien one would 
expect an increase in the sedimentation rate as desensitization took place, rafliei' 
than a decrease, as is most commonly seen. The effects of several forms of 
treatment on the blood jirotein are now being studied and will be reported 
at a later date. 

This papei- will deal only with those changes which occur at various stages 
of the disease, arthritis. 


JIATERIAI. AXI) JtETlIOnS 

The total plasma protein, albumin, globulin, fibrinogen, globulin fraction'* 
pseudo I and II, and euglobulin and sedimentation rate have been detcrinim’* 
on numerous occasions on ninety .subjects. The cases arc divided as folloiis- 


Xonniils 0 

Serious iitropiiic ( rlioiimatoid) arthritis to 

Acute rheumatic fever 1 

.\rresteil ca‘.cs of atrophic (rheumatoid) artliritis <’> 

Mild ca=c.s of atrophic (rheumatoid) arthritis 20 

( u'.ca ill with other disease.s than arthritis 0 

Mvo.sitis ;■) 

Ctirc? of h\ jjcrirophic arthritis 1 1 
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Tlie ptotem content's hixe been deteimwed oil 220 samples of Mood This 
paper is based on the findniRs obtained fiom 76 of the 9 Q subjects eoiieernijig 
whom the diagnosis ^^as deiinite Foi evanipte, those nho neie nnfoitniiate 
enough to ha\e both tipes of aithiitis oi those with goiioiiheal arfhutis are 
not included in tins leport 

The chemical enahscs wove done bi T>i Chandlei m the Bepartnient of 
PhjsioMg^ of the Coiiicii 3 fcdit*at School The method of Hoee has been used 
The sedimenfation latos neie done accoidmg to modification of Wcstetgicn 
method, no conection for lcU \olnmes has been made The eases ha\c been oh 
tamed from St Luke's lluspitul the Nc» Toik Post Gfradiiate Hospital and 
from pniate piaeticc 
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Tablt hi 

Hypeutkophic Arthritis 


XAMB 

vxm 

rOTAI. TKOT* 

ALU. 

GLOB. 

RATIO 

FIBHIX. 

PSEUDO 

I 

PSEUDO 

n 

KUGLOB. 

BT.n. 

BATE 

E. 0. 

5/ 1/.S4 

6.75 

4.25 

2.51 

1.69 

0.20 

1.39 

0.57 

0.44 

5 

E. S. 

y 2/3-t 

6.29 

4.05 

2.24 

1.80 

0.23 

1.00 

0.58 

0.43 


J. H. 

7/ 3/34 

7.0.3 

4.42 

2,01 

1.09 


1..39 

0.41 

0.61 


D.K, 

JS/U/34. 

S.02 

5.04 

2.91 

1.73 

0.27 

1.76 

0.45 

0.43 

33 

M. R. 

4/17/34 

6.90 

4.34 

2.50 

1.70 

0.32 

1.28 

0.54 

0.42 

45 

M. Z. 

.3/1.3/34 

6.57 

4.00 

2.51 

1.62 

0.13 

o o 

7 

0.11 


X. D. 

4A0/34 

6.S5 

4.29 

2.56 

1.68 

0.42 

1.25 

0.59 

0.30 

SO 

c. n. 

10/23/34 

7,17 

4.01 

2.50 

1.85 

0.45 

1.80 

0.25 

20 

11. M. 

9/1S/34 

7.5S 

4.03 

2.95 

1.59 

0.30 

1.60 

0.45 

0.54 

10 

I. S. 

C/ 5/34 

0.54 

4.0S 

2.46 

1.66 

0.56 

l.OS 

0.50 

0.26 

15 

S.B. 

3/ CA34 

7.29 

4.20 

3.03 

1.40 

0.46 

1.44 

0.02 

0.43 

31 

M.S. 

4/1C/.35 

6.00 

4.34 

2.20 

1.92 

0.32 

1.19 

0.54 

0.21 

10 

A.S. 

1/ S/.3d 

7.3S 

4.90 

2.4S 

1.92 

0.2S 

1.26 

0.4S 

0.40 

25 

K.Z. 

3/20/34 

7.25 

4.54 

2.71 

1.67 

0.20 

1.14 

0.69 

0.62 

85 

Average 


7.02 

4.42 

2.60 

1.71 

0.S3 

1.32 

0.54 

0.39 

30 


Table IV 


r.IIEUMATOID ARTHRITIS 
(CHRONIC INFECTIOUS .KRTHRITIS) 

HYPERTROPHIC ARTHRITIS 
(OSTEOARTHRITIS) 

Atropliic nrtliritis 

Proliferative artiiritis 

Primary progressive polyartliritis 

Degenerative arthritis 

HISTORY 

HISTORY 

.Sometimes present in family 

Rheumatic fever at times 

Colils, sore tliroats, sinusitis 

Indigestion 

TJndenvcight, undernourislied 

Occasionally slight fever 

Focus often present 

Rarely present in family 

No rheumatio fever 

Unimportant 

Unimportant 

Overweight 

No fever 

Focus rarely present 

Joints first inrolvcd 

Smaller joints of handSj elbows, knees, 
shoulders, ankles 

Joints first involved 
f knees 

■Weight-bearing joints 4 hips 


Distal phalangeal joints — so-called “Hcher- 
den’s nodes” 

Tniw of Jcvciopmcnt 

Soft tissue with later destruction of car- 
tilage and bone 

Type of development 

Bony involvement with deposit of calcium 

X-ray findings 

None early. Later, bone rarefaction, de- 
struction, deformity and nnkylosis. 
Muscular atrophy 

Progress to deformity 

Cardiac involvement in a small percentage 
Xxtrcmiiii s : eold, often 

Often pre.=ent : 1 Hjpertrichosis 
' } Psoriasis 

Subcutancouc luxlulos in 

X-ray findings 

Increased density and spurring 

No atrophy 

Does not progress to deformity 

No cardiac involvement 

Extremities: warm 

Rarely present 

Never prc.sent 

I-ADORATORY FINDINGS 

LABORATORY FINDINGS _ 

Often anemic 

Slight Icncooyto.'.is, sometimes 

Increased sedimentation rate 

Strcplococats hcmoii/tiai.t ugglutination 
somclimes ]iositi\e 

Incre:i'-ed blood glol)ulin 

Rarely .anemic 

No Iciipocytosis 

Normal sedimentation rate 

Never positive 

Normal globulin 
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tent as (letcimmed bj Van Shbe and otlieis Ills aieiago nonnal figures ob 
tamed ivere 


MA'UJfU^r UIMMl'M 

Total pTotem 75 5 G 

Albumin 4 0 3 4 

Globulin nntl fibrinogen 2 <i 2 3 

Albunno/globidm ratio 2 0 14 


The icsults as obtained m 15 eases of seicie atioplue (iheumatoid) aitlin- 
tis and one case of ihemn'itic feiei aic gneii in Table 11, whih those obtained 
m 14 cases of hj ppi-tj ophie artb;itjs sic shotui m Tshlo III Atiophic (rheu 
matoid) aithiitis nas differentiated chmcilh from hypeitiophic arthritis on 
the basis of Tabic IV 

In Table V aie gnen the lesults obtained fiom the slndj of the blood of 
si\ anested cases By anosted is meant those cases of long duiation m which 
aetiMty has piaeticallj ceased 


Tabu: V 


ArrxsTED Cisrs or Arrormc (KiiEuar vtoid) Aarjirms 
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Table 1 1 

iloncriTE ATpopuic (Rueuitatoid) ArTiiriTis 
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The chemical changes which occur in the blood of 16 mild atrophic (rheu- 
matoid) eases are shown in Table YI. 
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Graphs 1 and 2 arc made from a snmmary of the albnmin-glohidin aiul 
albumin/globulin ratios given in Tables I, II, III, V, and VI, 
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In Graph 3 are sHonmi the diftei cnees in the eiiglobiilin fractions icfcircd 
to abo\e It can be seen Iieic tliat the gicatest dmnges take place in the englob 
ulin fiactions 

One patient, M M, has been followed o\ci a pciiod of one ^cai She has 
a %ery sc\eie atrophic (iheumatoid) aithutis which fluctuates consideiablj 
fiom time to time The changes m her blood piotcm fractions, as well as in her 
clinical coui-se, are given in Table Vll and GiapU 4 The lelationship between 
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the plasma albumin and plasma globulin xalnes oC the blood ot tins patient JI Jl 
and the patient E 0 , ill n itb li-vl>ertiopIne aithutis is shown in Gi.iph 5 

One patient, J B , who made a complete iceoseu fioin a acij nente and 
debilitating atiophie (iheumatoid) arlhiitis, was soon at weeKl.a inteu.ils diir 
mg Ins illness and on tlirec occasioas Ins plasma proteins wtie detennmed 
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These findings have been recorded in Table VIII. It i.s of interest tliat slioiily 
after Ms recovery his albnmiii/globnlin ratio had risen above the normal range. 
TMs has been noticed in one other patient, vrlio made a sndden and complete 
recoA’ery. It seems to be, as it were, an over-compensation which will later 
return to a normal level. 

Three patients, J. J., B. K., and M. L., had verj- severe atrophic (rheu- 
matoid) arthritis, associated with considerable edema. The plasma albumin in 
all three instances was quite low, as can be seen from a study of Table II. It 
is suggested that this lowering of plasma protein maj- play some part in the 
production of the edema and that perhaps a diet high in protein is advisable. 
Such experiments are now being made. 

In Table IX are given a series of findings from the blood of patient E. 0., 
ill with hypertrophic arthritis. This patient has .sho^vn little clinical change. 
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Graph a. 

0. P., a patieirt ill with severe atrophic (rheumatoid) arthritis, improved 
following a transfusion of whole blood, in addition to various other forms of 
treatment, but has recently become worse. The findings in his case are given 
in Table X. 

H. I., a patient who had been crippled with rheumatoid artliritis for six 
years and whose disease was considered to be arrested, was progressively i™^' 
proving until recently, when she became acutely ill with bronchitis. B®' 
ing the illness her arthritis again became active. The changes which took place 
in her plasma protein are shown in Table XL 

In Table XII are given tiie findings obtained in five cases of myositis. 
These figures fall within the normal range. 

In oi’der to have controls in other pathologic states, the plasma proteins of 
six patients ill Avith other diseases were determined. 
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These findings have heen recorded in Table VIII. It is of interest that .shortly 
after Ids recovery his albumin/globulin ratio had risen above the normal range. 
This has been noticed in one other patient, -who made a sudden and complete 
recovery. It seems to be, as it u’ere, an over-compensation -which will later 
return to a normal level. 

Three patients, J. J., B. K., and SI. L., had very severe atrophic (rheu- 
matoid) arthritis, associated with considerable edema. The plasma albumin in 
all three instances was quite low, as can be seen from a study of Table II. It 
is suggested that this lowering of plasma protein may play some part in the 
production of the edema and that pei’haps a diet high in protein is advisable. 
Such experiments are now being made. 

In Table IX are given a series of findings from the blood of patient E. 0., 
ill -ivith hypertrophic arthritis. This patient has sho-ivn little clinical change. 
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Grapli 5. 

0. P., a patient ill with severe atropliic (rheumatoid) artlrritis, improved 
following a transfusion of whole blood, in addition to various other forms of 
treatment, but has recently become worse. The findings in his case are gh® 
in Table X. 

H. I., a patient who had been crippled with rheumatoid arthritis for six 
years and whose disease was considered to be arrested, was progressively ini- 
pi’oving until recently, when she became acutely ill with bronchitis. Buy- 
ing the illness her arthritis again became active. The changes which took place 
in her plasma protein are shown in Table XI. 

In Table XII are given the findings obtained in five cases of myositis. 
These figures fall within the normal range. 

In order to have controls in other pathologic states, the plasma proteins of 
six patients ill with other diseases ivere determined. 
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sugg-ested” that the lisc lu globulin is jn a wa^ an immunologic icaetion and 
that the species of globulin \azies mth the disease^' 

UpsteiHj^® Van Sljho^^ and otheis ha\c denioiistiated that «i certain renal 
diseases, edema is assoeiatcd with a lowering of plasma albumin and sometimes 
with plasma globulin and that ui such eases restuction of protein is dangerous 
Peters and Van Sljke*^ state 'thit the deficit f&Uoning cithei proteumiia oi 
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pL\s\ri ProTEiN I’lsmhcs in Pheases OtitEr Tiivn Arinrins 
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maliuitrition falls, as a lulc elucll' on tlie albumin fiactions and is accom 
panied bj a tendenc^ to edema The edema of dcgcnei.ituc Bught's disease 
appeals ceitainij and edema of canons malniUntion states probablj to be due 
to albumin deficit m blood plasma ” 

In the light of this hiion ledge oui findings sioiild suggest that ati opine 
(rheumatoid) aithiitis is an iiifeetioiis disease, possilih associated iiitU nial 
iwUrtion., Nsfiile bspetUoplue attluitis is not^ foi m atropine (ilicnmatoid) 
arthiitis 13 found a loncied plasioa allnimiii and an incieasc in plasma globulin 
The major incieasc takes place in the cnglolmlm fiaetiou Theio is little oi no 
change in the plasma protein in hipeitiophie ailiintis 

Purtheimore, in ceitam cases of atrophic (ilieiinialoid) ailhiitis, particu- 
larlj those associated Mith casih deinonsti aide edema it seems unn isc to restrict 
protein in the diet It has hcen said that protein mil lemoie fiuid from the 
tissue, hccauso it takes fluid to e'lrete tin protim Such is not the ease tilth 
carbohidiatc Pomherton"' has demonstiatcd inter lefciilion in iiidiiidnals 
on high carbohjdrate diets 
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As in otiier infeetions diseases, the plasma protein in tJie patient ill with 
atropliie (i-heumatoid) arthritis tends to return to a normal level as the patient 
recovers. 

There is also an increase in fibrinogen in the blood of the atrophic (rheu- 
matoid) arthritic patient. Usually when the fibrogen is highest the globulin 
rises the least. 

The sedimentation rate is a rough way of determining whether there is a 
rise in plasma globulin, or fibrinogen, or both, provided there is no marked 
change in cell volumes. 


CONCLUSIOXS 

1. Globulin fraction tends to rise in atrophic (rlieumatoid) artliritis. 

2. The greatest change takes place in the cuglobulin fraction. 

3. Albumin tends to fall in atropbic (rheumatoid) arthritis. 

4. There is bttle, if any, change in the protein fraction of those ill with 
hj-pertropliic artliritis. 

5. Further evidence is presented to show that atrophic (rheumatoid) ar- 
thritis is an infectiou-s disease, while hj-pertropbic arthritis is not. 

6. The sedimentation rate is a simple way of determining in a rough man- 
ner whether there has been a change in the globulin or fibrinogen, or both, pro- 
viding a correction is made for the cell volume. 

7. Theoretically, a diminished sedimentation rate is not always an accurate 
index of improvement as accomplished by vaccine, for a rise in globulin has 
been produced by certain vaccines and this per se might inei'ease the sedimenta- 
tion rate. Tins lias not been our experience in using hemolytic streptococcus 
vaccine. 

8. Fibrinogen content usually rises in atrophic (rheumatoid) arthritis but 
not in proportion to the globulin rise. 

9. Eestrictiun of protein in the diet of the atrophic (rheumatoid) arthritic 
patient might at times be dangerous. 

10. Vitamin deficiency and malnutrition may play a part in the protein 
changes in atrophic (rheumatoid) aiTbritis. 
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prsccrssroN 

DR R.\BPK PEMBERTON PmuvOEmrr^ P\ —I am chiefij interested in Ur Davis’ 
repoit, for tv.o reasons, because of the implications it bears totvatd the nutritional aspects of 
chronic nrthntis, and bccau«!c Dt SeuU woiLmg m our laboratory, met vrith sommrhat com 
parable figures about a rear a^o a senes of fourteen cases The figures ivo obtained are 
not so striking as tliosc Di Dims nports but they arc not out of Imc with his and suggest 
that it maj be worth nhilc foi us to tnke the matter np agam nnd pursue it further 

Dr Davis observations arc al o in line niUi the suspicion raided lu tJie minds of Dr 
ScuB and niystlf is to the 0 M>tenee of what for want of a better term, ne hare called a 
low grade ^'edema in mani case** of chrome arthritis of both tjpes 

Another phase of Dr Dans uoB wluch is of interest is the fact that he found the 
same albumin globulin ratio m arrested cases of atrophic arthritis as he found in cases of 
hjpcrtrophie arthritis, uhnh n highly '‘u„ge$tive As pointed out carher today by Dr Haden 
deviations of this nature iin\ web haie an important significance 

Caution, should be cwrcised in interpreting observations of this sort ns m interpreting 
the significance of agglutination reactions m mthritis but it appears that Dr Dans InS 
opened wider a window looking, out upon important phases of tlve problem which need to be 
explored further 

DR RALPH II BOOTS New \orK N \ —Dr Dans seems to offer an evphnation 
for the increased sedimentation rate lu severe cases of atrophic (rheumatoid) ftrthntia Ho 
finds o. rise in the globulin fraction and a fall in the albumin fraction If one accepts Dr 
Snapper s explanation of the factors mfluencing sedimentation rates, the nse in globulin 
fraction could explain the rapid seibmintation rate m these ca-^es Furtliermore, tho increnso 
in the euglobuliu fraction indicate*! tb«t it w\a> be the result of infection He finds the 
euglobulm fraction normal in casts of Inpcitropliic nithritm wJuch coincnlcs \utU the belief 
that these are of degenentne natuic I Vclicvc this is the fir‘!t work of its kmd in these 
two aithritic diseases It nouH be intt resting to -icg the results of similar determmattons in 
gout, here i\o have increased velimentation rite m <i(«!03 we belu ic not to he duo to mfccnon 

DR HOMER F SIVIFT Aew Iotk b* h — Certain tlicrajeutic imphaafions are sug 
gested bj this paper In vortaiw tyjKs of edema there are definite ulteruliQns la the albumin 
and globulin ratios and a distinct dmmation in total plasma protein, and following the 
taking of a Jiig]i protein diet then is sMnctimcs a disappearance of edenn with the estab 
hsiinient of normal blood proteins Has Dr Dana pursucil his studies far enough to deter 
mmo whether smnhr dietelie pneeduus arc lencficul in patients witli chrome nrlhntis? 

DR RUSSLLL L II VDBN Ceexii ixn O — I would like to emphasize tho import nice 
of Dr Dans' wort m relation to the occurrente of edema m chronic ntropliic arthritis The 
jmpoitant point so fu is edema js cmrenicd is the relation ]K;tween nlbumm ami glnbulwv 
in the blood pi isma With oeh eh iti„i s as Dr Dims do<^cril cs t! ere is i5occ‘>^iTih a Iccscncd 
oamotic- previuro of tho bloo 1 proteins iiid RO an increa«cd tomlencv to the dcvtlopnient of 
edema \s Dr Boots 1ms '-iil this might be urged ns proof that clirnnjc atropine arthritis 
IS infectious in tjpe 1 ha\c Uin inUro ted in the niation of dbutain to globulin in thrroid 
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disease. In liypwtliyroidism, presumably not due to infection, our findings are almost' iden- 
tical rvitli those reported by Dr. Davis for atropliie arthritis. 

DR. S. C. 1VOLDENBEEG, IVasiiixoton, D. C. — In the past three years we have ran 
in tlie Veterans’ Hospital at the Bronx, N. Y., over 300 cases of hypertrophic arthritis, and 
we have found that many of tlie patients have a normal sedimentation rate. Tiiree weeks 
later some of these patients had bronchitis or other respiratory conditions; the sedimentation 
rate was then increased. It lias been stated by some that an altered sedimentation rate is 
an indication for sulphur therapy in the treatment of arthritis. 

It may be of interest to state that we have studied the amino acid content of blood in 
27 cases of arthritis and have found none of them deficient in any of the amino acids, except 
the cystine. 

DR. DAVIS, Jn. (closing). — In answer to Dr. Swift’s question, we have done some 
urinary studies to see if there was an albuminuria that would account for the fall in albumin 
in the plasma. I have not done enough to really say. I have given a number of these 
patients a very higli protein intake. It does not harm them and several have been benefited. 
IVe are working on that line now to see if it has some relation to the change in the albnmin 
fraction. 



A STUDY OP THE ROENTGEMOLOGIC FINDINGS IN VAEIOHS 
TYPES OP CHRONIC ARTHRITIS 


Abstract 


G DotoijAs Taalor, MD, a B Pcrgoson, MD, Haig Iaasabach, JXD, 
A!yO M 11 Dawso\, M D , NciT YoKK, N Y 


T O COEHBLATE tlie chmeai and locntgenologic findings m i at ions forms 
of cluomc aitliiitis, 163 oases base been studied 52 of ilieuniatoid ar 
tbntis, 32 of osteoaithritis 12 ot g-oiit, 11 of gouoriheal arthiitis, 33 of tuber- 
enlons arthritis, 12 of JIaiie Stnunpeil spondtlitis, and 12 of Still’s disease 


TMtii RHEUMATOID ARTHRITIS 
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NO or PATIENTS 


Among the special locntgeiiologic cbaiaoteustics studied nere s.Astcniic, 
regional, and local detaieiffeatious production ol bone, lipping and osteophytes, 
actne and atiopbio dcstuiction of bone, naironnig of joint spaces, bonv or 
fibrous auKilosis, and atiopln sivilUng or eflusion as indicated In soft tissue 
sbadons No single loentgeiiologie feituie is dingnostie foi aiij one tjpe, 
as the majoiiti of these alteiations aie loinmon to all tjpes of cliromc ar 
thutis, but each tspe fends to present ,i charactcustic combinition of findings 
that constitutes its own patteiii It tnn be necessarj to e\aminc r,ioie than 
one aiticnlai region to find these i hai aetcristics, and it is rcconnneiuled that 
the hands feel hnees .iiid lumbiu spine be (outinelj esamined hj loentgcno 
guims, leg.irdless of the joints of nJneh the patient complains 

toi 
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arthritis, liowevor. roeotgoEograms are frequently of the greatest assistance 
in diagnosis. ‘ ^ntgeno ,^4 should be told at least the duration an 
severity of tl . ymptoi rdcr to make a rational interpretation 0^ 

the roentgeui shadov ' e appearance of a gonococcal arthritis 0 

’ ’ -1.. « ' mhle that of a tuberculous joint of six 


six weeks’ d 
months’ durj 


ay do,* 
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Our roentgenologic studies indicate that iheumatoid arthiitis and osteo- 
arthritis arc distinct entities Elieumatoid artUiitis cannot be divided into 
subgroups by roentgenologic examination Elieumatoid luthiitis, Still’s dis- 
ease, and Slarie-Stnimpell spondylitis present the same ehaiacteiisfic gronp- 

rmtm 60N0C0CCA1. ASTHSITIi. 



T«Lt 3 TUBERCULOUS ARTHRITIS 



ing^ of tlie roentgenologic findings, a correlation which supports tlie clinical 
conception of the three processes being diftcient ruainfestations of the same 
disease. Manc-Strumpell spondylitis and hypei trophic spondyhtis (osteo- 
aithritis of the spine) present distinct and diflcrent loentgenologjc appear- 
ances Localized areas of atropine destruction of bone (“punched*out aieas’^) 
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are seen as frequentlj^ in cases of atropMc artliritis as in gout. Koentgeno- 
gi’ams properly interpreted are a most A'aluable aid in the differential diag- 
nosis and prognosis of the various tj’^pes of ehronie ai-thritis. 

TABLEsn MARIE. -5TRUMPELL ARTHRITIS 
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DISCU.S.SION 

DR. JOHN G. ETJHNS, Boston, Mass. — Tliis careful stutlj’ of tlie roentgenologic 
ings in various forms of chronic arthritis is most commendable, but all -such groupings o 
characteristic alterations m roentgenograms have definite limitations. tVhile the t.vpiw 
patterns described arc seen in the majority of cases at certain stages of the disease, ^ 
roentgenologic changes of the joints and their surrounding structures can be modi ^ 
greatly by repair of the pathologic changes, by a return to something approaching norma^ 
function of the joint, anj, to a lesser extent, by a diet rich in minerals required in 
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TUrOR ET AI IOnSTGLSOlX)alC UNDINGS IV CXllOMC AKTIlMllS 

formation The apparent effusions <les>cnbe<t bj the authors are often simplj capsular 
anti sj^noMal tlnekenings, as operations ha\c repeatedlj demonstrated In roentgenograms 
they are ficqucntlj indistinguishable from effusions I hate been unable to differentiate 
between the calcaneal spurs seen in gonorrheal infections and tho'se found in cases in 
which faultj statics of the loutr e\tieiinta is apparently the onlj cause 1i\ith the other 
findings -we arc in entire agreement 

DR A B FERGtfSON, 2scu \orK, \ — Mat I enlarge on some of the roentgenologic 
features brought out hr Dr Tailoi Me studied forty nine roentgenologic characters 
Each one had a particular meaning to us Our greatest JtfGcuUy is in carrjnng that mean 
ing o\or to jou Each term wc used has a technical roentgenologic meaning Tor instance, 
the iiord effusion as used bi us coiers whatever is uithin the capsule, whether free 
material, granulations, or anj thing else Thc^ all cast the same shadow rocutgcnologicall) 
Ma-s I cl infj our meaning about i feu things First decalcification Bones become less 
calcified Tvith age That is what is seen in hxpertrophic arthritis (degencratn e arthriti'? 
or osteoarthritis) When ivc speak of an abnormal svstemic dccalcxfication, ue mean that 
the dccalcification is not commensurate vrith the patient’s ago In fact, ue haie made a 
roentgenologic diagnosis of dcgenciatue arthritis in a case in which the patient was 
tuentj eight years of age, solelj because of the dccalcification in the hands and feet 
Local decalcification is a ciicuiuscnbcd dccalcification limited to some particular portion of 
the bones or to a group of small bones such as those of the wrist Soft tissue shadows 
are not analyzed sufiicicnth in loentgenologic literature It is noted that some mass of 
soft tissue, which is called swelling or effusion i< present, but tho detailed characteristics 
of its appoaraneo and distribution are not studied Their consideration is of importance 
because it is the eharaetor of thevo cany changes in the soft tissue which enables one to 
recognize oarlj lesions in ca'-cs in which there arc no other changes Tho characteristic 
outline of tho swellings of the ■‘oft tissues and their distribution should be noted I\hen 
one considers a certain feature ns tapical of a lisease, one impljc-^ that in an^ case of 
that disease, the loentgenographic an<''^f''"ce of sonic joint should conform to that pat 
ticular finding, esen though the \ppeai incc of other joints differs In eases of ihcumatoid 
arthritis there maj for example, be a high percentage of bone production, or hppmg, but 
this may not bo a tvpical feature of the disease Lipping nt tho great toe mar haio 
nothing to do with rheumatoid irthritm I belicie that the foot, hands and knee joints 
should be examined roentgonographicallj lu cierj case of obscure arthritis regirdless of 
the joint affected, in oider to obtain a general \iew of the constitutional changes produced 
bj tho disease 

DR JOSEPH A PREIBERG CtNtlNN'Tf Omo —The impression that mntgenognms 
show punched out areas of bone in earl} as well as in advanced cases of gout is not 
true It IS important to remember that patients with mild or even raodcratclj severe gout 
maj show no roentgenologic ch ingcs Tvimtsoever 

DR J A KEY, St Louis, Mo— I am glad to sec roentgenologists paving attention 
to swelling of soft tissue and hope thej will be able to differentiate between various tvpes 
of swelling Swellings of soft tissue arc the fiist tvnlencos of disease jn joints and niaj 
be present when the bones ajpear normal The mote I studj roentgenograms, the more 
I need to know about the thnical historv of the cist rhenustcr showed that narrowing 
of the joint spate vvah a late finding in lobercnlous arthritis beeau'e the bearing surface 
of tho cartilage is not absorbel while in acute arthritis xt is absorbed early In gout, 
the punched out irons arc tho result of -.ubchonlral deposits m the bone In acute arthritis 
and gonorrheal arthritis the pmuhed out areas are caused bj erosion of tho cortex of tho 
bone Thev occur nrounl the margins of tho cartilage and arc the result of invasion bv 
the diseased tissue In considering atrophic bone one should know the duration of the 
abnormal state and how much circulator} change has been present during that time Auv 
pioLos-? which men ises the iinuiition and local heat will c luse atrophv of bom List, 
one should know how niutb strain the bone has been subjected to, because lack of function 
from immobilization or from pam maj explain the atrophr 
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DR. RALPH PEAIBERTOX, PlllL.vDT;i.riliA, Pa.— At tlic risk of appearing somewliat 
divergent, I would like to call attention to the importance of extending, to a greater 
extent than now exists, a better knowledge of the gross morbid anatomy of arthritis to the 
various groups of surgical and other specialists who are working on the fringe of the 
arthritic problem. Without any reflection on the excellent paper which we have jnst 
heard, this desideratum is perhaps nowhere more important than in the field of radiology. 
A considerable o.xporience has taught me that most radiologists who see an overgrowth 
of bone make a diagnosis of "hypertrophic arthritis,’’ and if overgrowth is absent the 
diagnosis becomes "atrophic arthritis.” The time has come for a more informed tjpc 
of scrutiny. There are about flOO of us here today who will .shortly return to our re.spec- 
tive places of work. I hope that representations will be made by all of us that a demand 
exists for fuller knowledge of the pathology of the disease on the part of those who.'c 
activities touch the arthritic syndrome. 

DR. EOHBR F. SifiHFT, Xr.w YoitK, X. Y. — ^Vlwt do the anlhors consider the 
minimal number of roentgenograms which would be required to make a correct differential 
diagnosis? 

DR. JI. J. SHAPIRO, AIiNNEAi>or.is, Minn. — In wlmt percentage of cases is tlie 
roentgenologic diagnosis in accord with that based on clinical, bacteriologic, and other 
laboratory findings? Have any roentgenologic changes been found in joints involved in 
rheumatic fever, e.spccially in those joints in which there has been long-continued effusion? 
Can a gonorrheal arthritis he distinguished roentgcnologically from ordinary septic arthri- 
tis? In what percentage of joints examined roentgcnologically can a definite diagnosis be 
made ? 

DR. 11. H. DAWSOX, Xew York, X. Y. — I feel that roentgenologic diagnosis is just as 
reliable, if not more so, than the clinical diagnosis of the arthritis. 

DR. G. DOUGLAS TAYLOR, Xew York, N. Y.— The diagnoses and analyses of the 
two roentgenologists, Drs. Ferguson and Kasabach, were made without either of them 
knowing anything about the clinical histories. Wc made separate clinical studies, presented 
the roentgenograms to them, and checked their reports. Wc then checked the cases by 
various clinical and laboratory metliods. In the Presbyterian Hospital, Drs. Dawson and 
Boots studied the eases, lu the Xew York Orthopedic Ho.spital, postoperative examination 
of sections was made in most of the cases. Consequently, we thought we could defy any- 
one who disputed the diagnosis in what we called "typical cases.” We found that the 
roentgenologic diagnosis in these ‘ ‘ typical ’ ’ cases agreed with tho clinical diagnosis. 

The roentgenologists were told the duration of the .syraptom.s, the severity of the 
disease, and whether the joints had been used, or whether function had been interfered 
with. We found ‘ ‘ punched-out ’ ’ areas of atrophic bone destruction just as frequenth' m 
cases of atrophic arthritis as we did in eases of gout. We agree with Dr. Freiberg thai 
in early gout there may be little or no change in the roentgenograms. In this study wc 
included only the more advanced cases of gout. 



home TREATltENT OP CHRONIC ARTHRITIS BY 
PHYSICAL THERAPY 


JoH2s S Coi/TEK, MD, Chicago, Iil 


N O PROGRA]\E foi the ticatment of cliiouic aitlintis caia I)c coiisidciccl com* 
jilete unle'i'i phA sieal thciai>\ is used Tlie best plij sicjI agents are obtained 
easily, ic, heat, s\atcr, m.issasct., p]l^slo!oglc icsf, and c\crciso These aic nsed 
as adjuncts to othei foiins of tieatmcnt Uiidci duoct obscisation tlie capillaries 
of the patients suffciing horn chionic aitbiitis shou a markedh diminished 
peiiphoial ])Iood flow The thtiapiutic saluc of heat, massage, and exercise is 
to ineiease blood flow Thouioic it would seem a Aiastc of the patient’s time 
and monej to limit plnsical theiapj to one honi thice times a week. If 
phjsical agents aie used, thei should be picscnbcd definitelv bv the phjsician 
The patient and some mcmliei of tiic tamih should be instiucted ni then use at 
home Thus the plnsieian can sceme ioi these patients somcwlmt the same 
treatment with plnsical tliciaps at home that thc\ would get in a hospital oi 
sdnitamim, lesultmg in a eonsidciablc loduchon in tlie cost of medical caic for 
the patient and also Iielping tlie phjsician to keep control of the patient oiei the 
long period iieecssan foi tieatmont 

The detailed piocoduie to be followed, as well as tlic ohjeefnes to bo at- 
tained, should ho eaicfulls explained b\ the phssician dining tlie first Msit to the 
patient This is quite essential to secure the necossan intelligent coopciation 
Usual!} the patient is shown tliat in the Pnmci on Chron\c Aifhniis issued by 
jour association fheie aie eight headings under tieatmcnt, and that physical 
tberap} is an adjunct undei six of these dn istons Then the use of each physi- 
cal agent is earefulli explained 

EXTRCISE 

This progiam is always '^tailed with a eaicful explanation of and a piescnp 
tion foi bodA’ mecliaiiie exeieises because it is liclieicd that a most important 
pait of the ticatment is to icinoie meclianiea! handicaps and to maintain the 
best possible liodj mechanics 

The following statement h\ Osgood' is icad and explained to the patient in 
detail ‘‘Atiophic aithiitis is mueh moie common in the young, tlun, ptotic t\pe 
of peison The Set up’ is ineflicjenl Tlieii muscles are pool, then tlioiacic 
cages aie naiiowcd, tlieii diapinagnntic cxeiusion is small, then abdominal 
Mscera aic sagged, tlic wciglit beaiing lines of then joints aio not tine, muscle 
tonus is haul to maintain beeaust fht centoi ol giaiiti is distuilicd They are 
fatigued Then IkkIa mechanics is wietched If bad both mechanics can he 
coineited into good bodA mcclianics if inefficient ‘set ups’ can be changed into 
cfTicient ones b\ positional lest penods, exeicises, and teinpoiaiy suppoits, if 
moic room can lie pioAidccl m thethoiaeie cage foi hoail and lung nttion, if the 
diapliiagmatic pump can lie set Avoiking again on the abdoniuial AOins and 
Msceia, if then symptom itie joints can h i\c then noimal wciglit bcaiing thrusts 
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restored; tlieii there would seem to be inevitably less wear and tear, a Hglier 
circulatory coefficient, more nearly normal alimentation, less fatigue and a better 
cliance for the defense meelianisms of tlie body to overcome wliatever bacterial 
or chemical toxins are being elaborated, wliieli presumably arc or will be respon- 
sible for tlie symptoms in the joints. 

“In lij-pertropliie arthritis, the same principles of improving faulty body 
mechanics obtain. "With its older age incidence, the remodeling of the body 
mechanics is harder but, fortunately, there is usually less remodeling to be done.” 
The patient is often ashed to read certain indicated parts of the recent book 
Body 2Iechanics by Goldthwait and others.- 

The patient and some interested member of the family are instraeted in the 
use of body mechanic exercises. The instructions are on mimeographed sheets. 
These exercises are based on the development of a firm, flat lower abdomen. The 
position desired is standing so that the weight falls well forward on the outer 
borders of the feet, the lower abdomen pulled in and up, the back flat, the head 
up, and chin in. The body should be sti'etched tall, without being rigid; the 
shouldei’S and chest will then fall into their oivn balance line. The physician 
should direct carefully and check over the performance of these exercises every 
week, adding new ones and leaving off the easier ones as the patient improves. 

For local joint conditions during the acute stage, deformity must be pre- 
vented by rest in proper supports, but painless active motion is encouraged. 
These joints should never be manipulated by passive exercise, for swelling inter- 
feres vith the circulation which is already poor and the diseased tissues are 
traumatized. During the subacute stage there are several forms of exercise thaf 
eliminate the weight of the extremity during movement and are helpful in allow- 
ing the patient to translate even minimal muscle power into active motion. In 
Gaenslen ’s sling suspension method the patient can exercise frequently for brief 
periods in the pain-free range. With a homemade tank in the average home 
the buoyancy of the water eliminates gravity and the warmth of the water re- 
laxes the muscles and accelerates the blood flow. 

After the acute and snbaeiite stages have passed, free and resistive exercises 
are given on prescription by the physician. There should he a mimeogimphed 
sheet of exercises to he used for each joint. The best result in the restoration of 
function in stiff joints following chronic arthritis is not from manipulation Imt 
from the gradual use of these joints by directed exercise and occupational ther 
apy. 

In certain eases exercise apparatus is nscful. Directions may he obtained 
for the construction of stall bars for arm and leg exercises, a shoulder wheel an 
abduction ladder, a Kanavel hand table, and stairs with rails for stair elimbing 
exercise. 

Rest and exercise are essential to the function of a joint. Motion shoidd be 
encouraged in all stages of the disease, but this motion should he well witM" ' 
fatigue limit. 

Exercise for a single joint is monotonous. The human body is more than 
a machine and the formal repetition of a movement either with or without ap- 
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paratus is not of nia\imiiin flieiapeufic falue in inci casing the amount of mofc 
ment in a stiff joint oi as an infogial put of a largci cooidinatcd moiement 
Theie is no psjeliologie stimulant foi pcisoiial incentive oi sustained effoit 

Occupational tlieiapv mav be applied at home under the direction of the 
phjsiciaii and with the help of the familv It is ine\pcnsivc and verv effective 
if the patient is willing to coopeiale Toi evample, rcfinishiiig wooden furnituie 
involves eonstant squatting and laising as the rungs of a chair and other parts 
arc saiidpapeied and finished This bending and stiaiglitening of the leg while 
at Moik offers exercise while the patient is tlimking about his job He is con 
seious not onlj of the exercise hut is also inspiicd hv his vvoik In woiking at 
home the patient and his fainih will take an inteicst in this foim of cxcieise and 
during the events of the dav will discovci other noimal tasks which will piovade 
opportumtv foi the lepetition of an exact motion This is an important factor, 
foi it docs away with the mole oi less unconscious effoit to save the affected part 
Again definite diiections will impioss the patient with the suigcon's intciest and 
lepay the time taken in the functional lestoiation gamed hj the patient 

IIEVT 

Heat IS applied localh ovci an aitliiitic joint to ineiease the local circula 
tion It has been shown that the quantitv and qualitv of tins heat must ho 
prescribed hv the phvsician Landis’ has shown tliat the capillaiv piesstiro in 
the arterial side is 32 mm mcreuiv and 12 mm in the venous end Tins pies 
suie rises to CO and 45 mm at a tcinpeiatuie of 42° C Drmv and Jones* 
observed that edema foimation is two to five times gieitei at 42° C limn at 
16° C Stall" found that 30° to 35° C vveie the best tcmpciatuies to secure an 
increase in oireulation and iclief of pain in eirculatoij distuihinccs of the 
cxticmities Thoiofoie it is holievcd that heat should ho pieseiibod bj the pin si 
Clan to sceuie a definite tcmpeiatuie foi a staled peiiod 

Biciman" eonfiimcd Sonne’s noik that dining the applications of iiicindes 
cent ladiation of maximum toleiancc tlie siihdcimsl tempeiatiiic at a depth of 
0 5 cm was 47 7° C , while with iiifia icd ladiation at the same depth the tom 
pcratiiio was 41 7° C Thciofoic lamps vvliirli emit himmous and short infia red 
rajs aie moie effective to incicase the tcmpeiatuie of the sulicutaneous tissues 
than the oidinai-j iiifiii icd gcneratoi which prcdomniatos in long infra red rajs 
It IS important for the phvsician to piesciihc the kind of radiant heat to he 
applied 

The patient with ehioinc aithiitis should ho given directions foi the local 
application of heat A useful tierliit lamj) hakci can hi made foi about <7 00 

Associated with massige eliilncal muscle stimulation of tlic graduated con- 
tiaetion tape is of gicat value The execllcnt results arc due to the diicct stimu- 
lation of the muscles eiiisiug cunti actions as well as the mcchiinical effects due to 
tile diioct movement of the loint It lias been shown thit these contiaclions aic 
not followed hv the piodiietioii ol lactic acid as occins when muscles aic volun- 
laiilv contiaclod Thcicloie imiscuhi (oiiliaclion of tins kind partakes more 
of the natiiie of missigc than it does of active exercise 
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All apparatus giving a shiusoitlal faradic current has been devised that can 
be made for $5.00. In certain eases this apparatus is sent home ivitli the patient 
and instructions given to a member of the family in its use. 

In addition to this local heat the application of heat systeinically is of value. 
There has always been a popular belief in this application of heat for elimination, 
but Pemberton® believes this value to be limited and not the only one. Some of 
the other effects arc the increased circulation and metabolism induced. These 
effects are increased if following the general bake or bath a Scotch douche is 
given. 

HYDROTHERAPY 

In the use of water in the treatment of arthritis the Scotch douche and cold 
shower after a bake furnish a “metabolic and circulatoi’y whip” if properly 
used. ‘Wliere the proper apparatus is not available, a sheet bath is a valuable 
substitute. For home use again the patient should be given definite instructions 
for its use. For the generalized application of heat the hot bath may he used 
at home according to the directions gh'en by Cecil.'” 

For local applications of heat by water a homemade whirlpool bath is often 
valuable. The whirling of the ivater under pressure and the air intake enable 
the water temperature to be increased to 110° and 120° F. The rapidly moving 
water and air bubbles also give an efficient fom of gentle massage. Joint 
motion that could not otherwise be tolerated may be given while in the bath. 

Contrast baths using hot water followed by cold are not used, as it has been 
noted by direct observation of the capillaries through the microscope that the 
• capillary circulation is not increased by contrast baths as efficiently as with hot 
baths. 

MASSAGE 

There seems to be a deficient blood supply to arthritic joints. In the early 
stages of the disease when there are no joint signs and only intermittent joint 
symptoms, increasing the local blood supply to the joints by heat, massage and 
active exercise may restrain or prevent permanent tissue changes in the joint. 

Pemberton® has shown that the effect of massage in arthritis is to open 
vascular channels and increase the circulation. If this is so and there is a 
deficient circulation to these joints, it must follow that massage must be given 
at frequent intervals. For this reason we have our patients bring in some inter- 
ested member of the family for instruction in the use of massage at home, as it 
is useless to give mas.sage tliree times a week and no more. Every physician 
should be able to prescribe massage as he would drugs. It is dangerous to turn 
a patient with arthritis over to a technieian with only directions to give mas- 
sage. Heavy massage over an arthritic joint may cause a marked local reaction. 
An arthritic ea.se should have gentle kneading massage above and below the 
affected joint and no ma.s.sage over an acute joint. When the joint becomes 
subacute, superficial stroking massage may be started over the joint in addition 
to the kneading massage above and below the joint. This should be preceded 
at least fifteen minutes of heat. Massage should be given for about ten mintih® 
twice daily. The details of the technic of massage are given in the handbook o] 
Physical Therapy. 
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REST 

If chronic fati^e is one of the chief factors in all artluitis, ceitaiuh lest is 
one of the most important agents iii the tieafnieiit of the disease Swann and 
Knlins® state that fatigue is not onl\ a subjective sjmptom but the physical signs 
of it are also present, foi example subnormal morning tempeiatiue, poor pulse, 
vasomotoi nistabilitv , low blood pressuie, lowcied metabolism and pool muscle 
tone Thej believe that fatigue of this hind is due to distuibanees of the normal 
physiologv of the organs in the thorax and abdomen, qjid Ins its effects chicilv 
through the circulation and svmpathctic neivoiis sv stems as is sliown b\ cvanosis 
of the lips, cold hands and feet, localized blanching, shin changes, and deranged 
heart action 

Rest should he pieseiihod with as much cliscnmination as anv drug Usualh 
the rest should he in bed for eeitain periods clailv or contmuouslv At fiist, after 
each meal a pillow is placed undei the shoulders, the hands aic placed iindei the 
head, and a pillow is placed under the knees Tins raises the chest and abdomen, 
liypercxtends the doreal spine and lesults in abdominal breathing with bcttci 
use of the diaphragm 

After a half lioui the face prone position is taken and radiant heat is applied 
to the spine to stimulate spinal nrciijatjoii These pcuods are given after meals 
whether the patient is m bed continuously oi is ambulaton If continuously in 
bed these periods aio continued until exercises and proper supports enable the 
patient to continue this correct position when up Tliev nie then allowed up foi 
increasing peiiods 

Rest IS also an important agent in the local ticatment of the affected joints 
Rest and exercise arc most important in the function of a joint This rest 
should be in a position best adopted to picvcnt stiam oi contnetuic, thus pre 
venting deformities Tliese positions have been descubed bv Swaim and 
Kuhns “ Tile preseiiption of local lest illustrates the necessitv of having the 
eoopeiation of an orthopedic surgeon in the frentraent of chrome arthritis 
with physical therapy 

CONCLUSIONS 


In chionic arthritis sufficient time foi adequate treatment is fundamental, 
and physical theiapv is an important adjunct in tieatmcnt These phvsicil 
agents can bo used bv am physician in anv place, as thev arc cheap and oasih 
obtainable, but to secure the best results thev must he eiiefullv proscuhed and 
used undci the physician s diicctions, not only m the hospital and office but 
also for longei periods at home bv the patient assisted bv some mcmboi of the 
family 
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DISCUSSION 


DB. EEA17K B. OBEE, Boston, JLvss. — H ospital plo'siotherapy under our present set-up 
for managing arthritic patients is impossible, since there are too many patients who hare 
arthritis and not enough hospital beds to care for them. We have no mechanism whereby 
home treatment may be given, and there are not enough physiotherapists at present to instruct 
members of the family. Eurthermore, very few physiotherapists are interested in treating 
arthritic patients and the average practitioner does not know enough about physiotherapy to 
carry out a well-balanced plan. In Massachusetts about 79,000 people suffering from arthritis 
receive no treatment whatever. 


Under present conditions, the management of acute joints by home treatment is a dan- 
gerous occupation for either the physiotherapist or the family doctor. These arthritic patients 
must be handled very carefully. The doctor should understand how much exorcise is neces- 
sary to promote the function of their joints. If they are to be badly treated, it would be 
wiser to let them alone. I do not believe anyone in the homo can be instructed in the proper 
use of electricity, and it is doubtful in my mind if electricity has any great value. Many 
people tliink heat, electricity, and massage are going to work a miracle. These are only a 
very small part of treatment. If it comes to a choice between heat, electricity, massage, and 
exercise, throw the first three out of the window and use exercise. 

The program wliioh Dr. Coulter suggests is ideal but impossible to follow out in the 
average hospital in the United States, unless such a hospital has a physiotherapy department. 
If wo keep hammering away at various schemes for managing arthritic patients, there is no 
doubt that ultimately home physiotherapy can be used more effectively. One way home 
treatment might be brought to the patient is to organize a committee of doctors, nurses, and 
physiotherapists interested in arthritis, who could go out in teams, meet local physicians, and 
go over the situation. A visiting nurse or physiotherapist could be appointed to cover certain 
communities and to teach home treatment. It is only through a well-organized plan that 
we are going to be able to treat tliis large group of patients. 

There should be an oiganized plan so that physiotherapists, family doctors, and people 
in the homes can receive an adequate amount of instruction in the care of joints. It is only 
through such an arrangement that we will be able to treat the majority of arthritic patients. 
Wliat should be done is easy enough to suggest, but how to accomplish it is another matter. 


The great tendency in treating arthritic patients is to give them heat, massage, or 
electricity. Too much of any of these is bad medicine. Members of the family can help fto 


patient with his exercises after the acute inflammation has subsided. Exercises should always 
be active or active plus passive. Passive motion in an arthritic joint will increase inflammafiou 
in synovial membrane. Scar tissue and ankylosis may result. Heat is used at home ® 
large extent but I believe it is bad therapy, since heat will not cure arthritis. There is too 
muck buying of bakers and diathermy- machines by people who do not know how to use the® 
or what the dose should be. I have seen patients who have had home baking to such 


extent that their limbs looked as if they had been covered with blobs of chocolate. 


DE. CHARLES L. LOIVMAX, Los Akoeles, Cauf. — Very often too great a 
made from rest to exercise. MTien muscle atrophy exists, there should be a carefully gi® 
progress from bed rest to active exercise of involved joints. 

Tills can be best accomplished in water. The absence of weight load on the joints by 
the elimination of gravity makes possible a greater amount of mnsculat activity with i 
beneficial effect on nutritive, circulatory, and eliminatory processes, without the intraarnc 
pressure incident to work done out of water. 
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Gre^ter nnge in the painless are even in a ^mb-icute joint can be gamed in active move 
ment of an a‘»sistiTe type when the advantage of the lift of buojancy is used For the advan 
tage of general peripheral dilatation of Teasels obtained by submersion in a vrarm bath can 
bo supplemented by exercise, preferably, of course, m a therapeutic pool under technical guid 
ance, but at home a limited amount of leg and arm work can be obtained by a fifteen to 
twenty minute period m a warm saline bath with le<s risk Sea ^alt and commercial ep'om 
salt can be used at aery nominal expense 

Our practice in pool therapj is a sequential one First, movements of the umn\olvcd 
areas of tho bod', especially abdominal wall muscles, are preacribcd These are important in 
order that a proper degree of resistance to the action of the diaphragm may be obtained, as 
the effect of an' pump depends on the amount of compression as well ns the force and range 
of the plunger stroke Second, two sets of muscle groups are nlwajs actuated for any move 
ment of a pait Intrinsic muscles activate a gi\en joint but their base of action must bo 
concurrently fixed bj extrinsic stabilizing groups In aithntis both sets are atrophied from 
disuse or continued spa^ni Consequenil' m subacute ca^cs xou can at least tone up the 
extrinsic muscles before the time when it ig advisable to begin on the intrinsic ones As these 
arc chiefly trunk groups there is the added benefit of the inipro'cmcnt of 'spinal, abdominal, 
and respirator} function essential m combating the s}stemic part of the disease Third, the 
joints involved may be excrci«ed, never pa‘»sivel} but actively or by active passive movements 
As the range or arc of motion e'cn in an acutely iiainful joint is much greater in warm water, 
the reparative influence is more rapidly obtained and the mental ftar complex which has been 
initiated previously is absent or rapidly subsides rourth, weight bearing can be graduated 
in W'ater when the right kind of depth pools are available The patient who has not been 
able to stand for a long time actually sees himself upright and Ins legs go through the greatest 
possible amount of steppage, with a weight load decreased to only a few pounds The weight 
do«age 19 graded by gradually proceeding to shallower depths 

I agree with Dr Coulter that with care on the part of the doctor and intelligent co 
operation on the part of the patient and some member of tJie family, some homo regime xa 
not only possible but very desirable We require patients to take enemas at homo, to adjust 
the diets accoiding to orders, to take sun treatments, to follow exorcises after fractures, to 
douche their noses and gargle their thioats for nose and tliroat affections, so why should 
we not expect them to carrj out simple orders for physical therapy? 

DE PHILIP S HENCH, Eochcstep, Mr^^ — May I express complete approval of Dr 
Coulter^s views Questioning a large number of arthritic patients, I found that 75 per cent 
had consulted osteopaths or chiropractors The reasons they ga\e for such deflections from 
orthodox practice were that their physicians cither gave them no physiotherapy or gave it to 
them haphazardly, “not often enough to keep me relieved,” or bccau'c phyiotherapy in the 
physician's or professional physiotherapist's office was too expensive, and more costly than 
they could get it elsewhere We cannot expect much from phasiothcr ipy applied onh twice a 
week, or eien daily for only twenty one days tlic usual “course ” It is ridiculous to expect 
beat results from physiotherapy used yesterday but not today or tomorrow It is as if we 
wore a raincoat yesterday when it was raining hard but not today wlien it is pouring and 
wonder why we arc still wet 

Few patients, however, can long afford profe'sional pi asiothcrapv more than two or 
three times a week They should be permitted, indeed urged, to supplement such service with 
home treatment In this country and m Europe, there are very few spa physicians who make 
a real effort to teach the departing patient home physiotherapy m order to project into tho 
patient’s home environment at least some of the benefits of the spa For <=omo rears it has 
been our custom at the Mayo Clinic to gnc every arthritic patient an! wliere possible his 
lelatives also, us a supplement to other measures, detailed instructions in simple and Iiarmlc's 
methods available for liome use A physiotherapy highbrow may 'com such procedures ns 
inadequate, but they arc a lot better than nothing, and fill the need felt by the patient who 
has sought relief from a hot 1 ath a strip of flannel and a hot iron, a f irm men or a bag of 
1 c ited sand, salt or out- If lus physicnn docs not tell him of better methods, he will con 
tinue Ins amateur efforts or get help from the cultist 
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Kow foi liomc physiotherapy ive hare the approval of Dr Coulter, chairman of the Coun 
oil on Physical Therap;) of the American Medical Association Although home treatment en 
tails a little dangei at the hands of physicians and patients inadequately instructed in its 
principles and details, suiel\ =afe methods can be taught by intelligent physicians and tech 
nicians to intelligent patients 

DB BICHABD EOVACS, Eeu York, K Y— May I call attention to the menace of 
adiertising diatheimj madiines for home treatment ovei the radio and by mail This is 
eiidently a profitable venture for at present no less than four firms are advertising in New 
York ivitli special emphasis on good results in arthiitis This situation is due to the laxity of 
control 01 er ladio adieitising and unfortunately also to the attitude of some phjsieians m 
condomng this dangerous practice We are combating it by spreading intelligent informa 
tion through the Bureau of Information of the Neii York Academy of Medicme and the 
Better Business Bureau We aie confident that this fad mil ultimately run its course ]ust as 
that of home treatment by ultraiiolet rays did, but in the meantime it is a real menace and 
might spread to other localities 

DE COULTEE (closing) — I think the family phjsician Mill have to be the one to 
treat chrome arthritis if Dr. Ober figures there are 70,000 arthritic patients in Massachusetts 
leceuing no treatment whateier The family plijsician is competent to treat arthritis and to 
use the simple methods of home treatment He and t!ie medical student should be instructed m 
the use of the simple phjsical agents, such as heat, massage, and exercise The taniily phy 
sician must direct home physical theiapy and can do it xerj easily mtli the smiple directions 
ive giie The best place to give it is in the home, since it mil reduce the cost of medical 
caie avhich ue hear so much about today 


CHRONIC ATROPHIC ARTHRITIS THE EFrCCT OP A HIGH 
CARBOHYDRATE DIET AND INSULIN ON THE SYJIPTOIIS AND 
respiratory IIETABOLISJI* 


Bikon D Bo\\tn, M D , v^D L JI Lookit, 51 D , Burr \Lo, N Y 


■^IIIS studj vas made piimanh to obsenc the effect of o\cinutution on pa 
A tients with ehroino atiophic aithritis uho Ind lost ii eight excessiveh Since 
there is some controaeisj conceining the piopei carboht dratc content of the diet 
for patients with chionic atropine aithntis, and since, in new of this discussion, 
it seemed desirable to obseire the effect of a high carbolndiate diet on such pa- 
tients for long periods, such a eonise was selected as the method of obtaining 
o\ ernutrition As our obsersations continued, no coiitiaindications for the 
employment of such a diet became esidcnt 

Such a studs appealed, also to affoid an oiipoituiiits to obser\c the effect 
of h-vpernutrition and a high caibobjdiate diet dining the ptoecss of increising 
bodj weight on the lespiratorj metabolism both with and without insulin 

Method of Study — Upon admission the patients weie given a high caibo 
hjdrate diet (425 to 500 gra dailv) with adequate protein to keep them in 
nitrogen equilibrium and sufficient fat to bring then total caloiio intake from 
2,200 to 2,700 calorics dailv As far as possible the patients wcie allowed to 
choose their own articles of food The diets were calculated bv the same method 
as IS used in estimating weighed diabetic diets, which we thought was siifficienth 
accurate for the purpose of this studj Pood which was not eaten was rctuined 
to the diet kitchen and when this was caibohj dratc, an equivalent amount of 
carbohjdrate was sent back to the patient in the foim of oiange juice When 
the patients were receiving insulin, oiange juice was usiiallv given between meals 
and also in the evening, excepting when the patient was to go to the metabolism 
laboiatorj the following morning Then if a hjpoglvcemic leactioii oceiiired, 
onlj 50 0 0 of orange juice was given Usuallj the patient’s respirator j mclab 
olism w as determined at weeklv inteivals This occasionallj was not possible be 
cause the patient could not be made sufficientlj eomfoi table fot a sueccssfiil test 
The expired an was collected in the gasometer foi three pciiods of fifteen minutes 
each The air from the fiist period was discarded and gas analj-scs made on the 
others in the Haldane apparatus It vras required that the ventilation volume 
and the CO, peiccntages of the expired an check rather closelj before the test 
was accepted, so that the effect of lijpervcntilation could be eliminated as far as 
possible 

The patients who were able wcie encouraged to be as active about the wards 
as thej wished, some of them were peiniittcd to leave the hospital for auto tides 
and to sit in the open an when the weather was f.ivorablc 

Most of the patients received some foim of plijsiotheiapv— ultiaviolct light, 
infta red light tic.atinents, and gentle massage If thev had pain, ncetjlsalicjlic 


•From the Buffalo Gcnerol Ho«!pItal and School of ifcllclnc Inhcrsltj of Buffalo 

SOS 



506 


TllE JOURNAL, OP LAUORATORY AND CLINICAL, MEDICINE 


acid was giyen. A few of them required sedatives at night. Most of them re- 
ceived Sfrc2^iococcxis liemohjt'inis (ABj,) A-aecine in small doses for varying 
periods of time. 


Avek.\ge Diet 

Carboliydrate 500 gm. Protein GO gm. Pat 50 gm. Calorics 2, GOO 


Sr'ealifast : gkams 

Choice [ Cooked cereal (dry Aveiglit) 30 

of -j or 

One (Cornflakes, shredded wheat 30 

Bread (rye, white, or whole wheat) 60 

Sugar 20 

Skimmed milk 120 

10% fruit juice 200 

10^0 fruit IGO 

Jain or jelly GO 

Butter 10 

Coffee or tea 

Noon Meal; 

Choice (Lean meat ?,ll 

of 4 or - , 

One [Pish (plus G gm. butter) 40 

5% vegetable 120 

Baked or boiled potato or rice 90 

Bread (rye, white, or whole wheat) GO 

Buttermilk or skimmed milk 60 

Sugar 20 

Butter IP 

10% fruit juice 200 

Canned fruit 100 

Jam or jelly 30 

Coffee or tea 


Evening Meal: 

Choice (Egg (one) 
of 4 or 

One [Cottage chec.se (plus S gm. butter) 30 

5% vegetable 120 

10% vegetable 120 

Potato (^baked or boiled) 120 

10% fruit juice 200 

Canned fruit 100 

Bread (rye, wiiite, or whole wheat) 60 

Butter 15 

Sugar 33 

Buttermilk or skimmed milk 120 

Coffee or tea 


CASE REPORTS 

Case 1. — Untory: M.M., a telephone operator aged fifty-two, admitted to iiospital Jan' 
11, 1934, and discharged Nov. 14, 1934. She had been well until the onset of arthribs 
in 1929 which began with pain and stiffness in various joints. Deformity of the wrists and 
hands had appeared in the past two years. She had not been able to work for about a ycaf- 
Her loss of weight had been giadual for the past five years from 140 to 106 pounds. 

Examination : An. undernourished woman confined to bod because of weakness and pmm 
Double dentures. Throat red; tonsils imbedded. Joints; right shoulder, rotation limited an 
painful. Eight elbow, motion painful. Wrists, extensive swelling and limitation of motion- 
Hands, the phalangeal joints were swollen, deformed and tender to pressure. The paficn 
was not able to make a fist. The hands showed ulnar deviation and atropliy of the luni 
bricales muscles. 
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Laboratory rxammations Unnil^<«cs, all BJooJ rp<] blood ccJJs 4,o60,000 

per e inni , litjiioglobiii, 70 per ttut (S ilili) SUt,nr (f isting) 120 jiig j or 100 c c Scdi 
mentation rate, dO mm one hour, corrected foi cell volume Aggliitin itiou of Iiemol^tic 
streptococcus (AB,,), positi\e to a dilution of 12S0 of blood seium 

Course Upon admission a diet of 450 gm of carbohidrato, 00 gm of protein, and 50 
gm of fat nas piescnbed This she ate fairly well, but frequently it ■^^as necessary to make 
up some of the carbohjdnte in oran^^t. luin., md consequently the protim and fat uerc a trifle 
Jess than that allowed Soon, aftei she entered, a miM respnatory infection dc\ eloped which 
peisisted for neaily a month, this was accompanied by Be^eral short bouts of fc\er During 
this period her weight increased sbghtly 

Acctylsalicylic acid or amidopyrine w »s gl^tu as neccss try for pain and phenobarbital 
was often icquired at night Gndu ilJj it becinio apparent that there ms more motion in 
the mvoKed yomts and that she was requiting less medication for pain 

Beginning afirch 12, 1934, 12 units of insulm were gnen before eacli meal At this 
St ige she had gamed six pounds Tlie dosago of insulin was lapidly incrciscd to IS units, 
a point where mild hypoglycemic reactions occasionally occurred Insulin was continued until 
Sept 7, 1934, when salt solution was substituted At tlus time her weight w is 145 5 pounds 
She had changed from a bcdiidden patient to one who was able to be up all da\, go for 
short walks, take a tub bath md cue for liersclf generally Her attitude toward her illnc<is 
had likewise improACd, on admission she was disgnintlcd and unhappy, now joinl and 
optimistic concerning the future Slit had required no medication for the relief of pain 
since April and none for sleep since July She was discharged in Novtmbor in excellent 
condition Her weight was 349 pound*? She was requested to follow her hospital diet as 
closely as possible it homq. Uufoitunattlv, she was throwoi into an unaioidable domestic 
situation, which compelled her to do more work tli in she could comfoitably tolerate Never 
thcless, during the past seicn months she has oirncd on wath but moderate discomfort 
Pam has been present particulaily in the haiid« Her appetite has been somewhat reduced 
and fit the prc'scnt tunc CVIn 1, 1935), her weight is 137 pounds 

CiSE 2—Etstoiy B L, a widow igcd 60, admitted April IS, 3930, and discharged 
July IS, 1934 She had cxtcusire atrophic irthnfis which had started two y t irs prOMOusly m 
the middle finger of the right hand In the pa<»t rear it hid in\ol\cd the toes, knees, hips, 
other fingers, and the left elbow and shoulder She had had considerable pam and had 
been essentially bcdiiddeu for sc\cnl months prior to admission Her appetite had been 
poor, during which time she liad lost 40 pounds 

During the winter prior to the inception of the artlintis slio had had frequent sore 
throats, but it could not be specific illy dcleimmcd that a throat infection had occurred 
just befoic the first jomt had been inrolved Her teeth had been extracted ‘*eiernl years 
prcMously la July, 1932, she had Bell’s pals\ which ran a course of seicril weeks At 
tint time, preiious to tlic development of tlic arthritis, the laryngolognt Ind reported a 
nasopharyngitis with questionable sinusitis 

Exatrnnatwn A considerably emaenfed woman who did not appear to be quite the 
icportcd age She is badly crippled with typicil atrox*hic arthritis as stated in the present 
illness Her legs are contracted 

Laboratory ExamxnaUons Urinalyses, negntne Blood red blood cells 4,500,000, 
white blood colls S,S00 per c mm , polyTiiorphonuclcars 52 per cent, hemoglobin 70 per cent 
(Sahh) Blood Wa'Kiernnnn icaction negatixe Sugar (farting) 324 and 134 mg, urea 
nitrogen 15 mg, uric acid 2 b mg per 100 cc Agglutination, Streptococcus hemolyficiw 
(AB„), posjtne to a dilution of 2500 of blood scrum Sedimentation rate, Co mm at the 
end of one hour 

Course On admission lior irciglit "as O' ponnda During (lio first fiftwii dnis of licr 
Stas, sill, ingested duly alioiit 3G0 gm of cirloludralc 43 gm of protein nnil cl gm of 
fat This totaled 2,100 calories, sihieh iras considoraiili less than tint presirilml During 
tins period her weight increased to 104 pounds In the neat period, sixteen dajs, sl,e re 
ceiled insulin, 10 units ac and ingc«lid in avirago of "95 gm of carlioliidrati 41 gm of 
protein, ind 57 gm of fat During tins period she dci eloped a tipital attack of ncute 
follicular tonsillitis "Inch apparent!} did not (rodoee am change in her joints Tins did 
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auy ^-cight loss. In tlo third period, twenty-one days, 20 units of insulin wore 
not feanse a j ^ carbohydrate 407 gm., protcm 44 gm., 

fTlat Crt^-'totJu'ing 2,404 carries. ' At the end of the third period her weight was 
MS pounds ^’the fourth period, thirty-nine days, the diet was similar, about 2,500 ea orns. 
InLlin, 24 units before meals, was given. Her weight increased to 116 pounds. In the fifth 
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period, nineteen days, only sterile salt solution was injected before meals. Her 

food consumption was 2,530 calories. Her weight increased to 120 pounds. Hunng 

thus far, there had been slight but definite improvement in her general well- 

less pain and could handle herself m bed very much better. On Aug. 14, 1 

were removed under a general anesthesia. She was not able to resume her ^ 

until August 26, and had lost sis pounds. Since her appetite was xmimpaire , 
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jiot nsmea 73} Septemljer !<! shr more tinn sl.c did proopcntncly A diet o£ 

400 gm of cirholndnte, 50 gm ot jrotpin, iml 00 gm of fit ois continued up to Iicr 

duced ond tlie nngc of motion Fid (.inenlly inereised -o tint Iij ^cptcmlier, 1933, she 
pas able to get into n eln.r Slio could )iio pilled but for the contractures ot tie knees 



She required no modicitum for piin 1 iit oe isioiull^ re u\el 1 irbit i\ nt niqht V hUT\c> 
of her 8t itc on Icb 17, I'l'’} >\ts is follows ‘^Ibr bick is still pnnful while Imiijj Hit, 
her left hind and wrist ire much irMiro\cl — no rcilniss or j un on j rcsiurc ind the nngc of 
motion IS definittli in rcised TIu left elbow an 1 sloulkr iru not in\ol\el whircjs on ud 
mission sho hid ibout 30 jer cent nngc of motion in thc«e two joints Kight hind and 


510 


THE JOURNAL OF LABORATORY AND CLINICAL MEDICINE 


wrist, less swelling and pam on motion Eight elbow and slioulder, no pain, motion is ex 

cellent in all directions She can leaeli to her back 11111211 i.as not possible upon admission 

Hips, motion is painful iiliile liiiig on her back, but not so 11 hen Ijing on her side. Knees, 
there is essentially no change in motion, but they are less painful. Ankles, no swelling — 
sometimes are painful She is now able to get around the wards and corridors in a wheel 
chair." From this time until her discharge in Julj, 1934, there was less noticeable improve 
ment, and it appeared that the ma\unum benefit had been attained She returned to her 
home until readmissioii in Januaij, 1935, for the puipose of considering the advisabilitj of 
operative measures to ber knees Then it was learned that there had been a gradual letiirn 
of pain and swelbng in the right wiist and ankles, particulaih the former "While at home 
her appetite had diminished and she lost ten pounds She was obviously discouraged The 
high carbohydrate diet was agam instituted but she took only a portion of it After two 
weeks’ ohseivation without there being any change in her state, insulin, 20 units ac, was 
again given In a few dajs she developed pain winch did not subside with the substitution 

of beef for pig insulin but did so a few davs after the withdrawal of insulin altogether 

At the present time (May 1, 1935) when she is allowed to eat what she chooses, her dail> 
food consumption is onlj 1,600 caloiies 


Case 3 — History M. K, housewife aged liftj two, lad been in the hospital since 
Oct 6, 1934 She had been well up to a vear and a half prior to her entrance when 
“neuiitic’’ pains began in the knees and shoulders Tlie knees became swollen and tender in 
November, 1933; involvement of tlie wrists began in April, 1934 Gradually, the pain, swell 
ing, limitation of motion and deformity increased in the knees and wrists The ankles and 
shoulders were affected, hut to a lessor degree 

Her maximum weight was 155 pounds eight jears ago At the onset of the arthritis 
it was 135 pounds Now it is 104 pounds She believes that woiry ovei the arthritis rather 
than loss of appetite accounts for the loss of weight 

Her teeth had all been removed eight jears ago She had had no significant infection 
lecentlj A carbuncle winch had requited excision hid occurred on the light arm four jeirs 
ago 

Exninmnfion A somewhat pale, undernourished woman who had atrophic arthriti' 
The tonsils were the buried tvpe; material could be expressed from them The joints were 
as indicated in the lustorj. Otherwise, the physical examination was not remarkable 

Lahoratory Bxammaiions' IJrinaljses, negative Blocd: red blood cells, 4,100,000, 
white blood cells 7,600 per c mm , polymorphonuclears 67 per cent; hemoglobin 70 per cent 
(Salili) Blood "Wassermann reaction, negative Sugar (fasting) 121 mg , uiea nitrogen, 
11 mg per 100 cc Sedimentation rate on admission, 39 mm m one houi , on Jan 18, IOjO, 
34 mm in one hour, both coirected for coll volume Agglutination with St\epio-.occvs liemohj 


ticus (ABjj), positive up to 1 12S0 dilutior of serum 

Course Upon admission she was given a diet of 500 gm carbohjdrate, 50 gi» 
protein, and 34 gm of fat She ingested, with great regularity, all the ca'hohydrate and 
nearly all the fat, hut fell sliort of the protein allowance about 5 gm dailv during the 
period of six weeks before insulin was given "While she was ingesting 2,300 calorics 
daily her weight increased 3 5 pounds Insulin was then started, 12 units ac, and gradual!) 
increased to IS units She had hut au occasional hypogljcemic reaction The diet remaine 
the same for another six w eeks during which time her w eight increased anotlier 3 5 pount 
Then for a period of five weeks the protein m her diet was increased to 70 gm During 
tins period her weight inci eased 6 5 pounds The fat m the diet was now increased to 
gm dailv. During this period, nearly twelve weeks, the patient gamed 10 pounds > 


fasting blood sugar just before insulin was stopped was 113 mg per 100 cc 


The blood 


sugar taken just before the noon insulin dosage was 92 mg at one time and 100 mg 
another Three divs after the withdrawal of insulin the fasting blood sugar was 121 m- 
per 100 cc and nine davs .ifter, the digestion blood sugar was 13S mg The urine 
examined for siig-r four times dailv for a week following tlio withdrawal of insiihn 
glvTcosuna was found even though the patient continued to ingest a high cahohjdrafc 1 ^^^ 
During the entire studv the patient received her full quota of carbohydrate, since 
carbohydrate portion of her diet which was returned to the diet kitchen was brought la,. 
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to her in the form of orange juice The protein and fat contents of her diet ivere u'^iiallr 
somewhat less than the prescribed amount However, tho n crage dail^ consumption of food 
was alwajs in excess of 2,500 calories 

Since Oct 22, 1034, she has recened small doses of streptococcus aaecine (ABi»), 
siibcutaneousl/ At the present time she receives three million organisms eveiy ten days 
Also, she IS being treated with ultraviolet and infra red light along with gentle massage of her 
joints 

After sho had been, under ob‘»or\ation for a month, it was noted that she had le«:s 
pain and that Jier joints had more freGdom of motion After two months she was able to 
walk to the bathroom with tho aid of a eane, and with %cry little pain She tan non fulh 



extend the left leg and can almost completely extend the right one uithout pam This repre 
fcnts an increase of thirty degrees m the range of c\ten«>ion Also, she can lift both logs 
from tho bed in an extendc 1 position nliicli formcrU s!ic could not do Non, most of the 
pam and stitTne^s is in the right kneo and right wrist 

C\sF 4—nistori/ J G, a «choolgirl aged ci^hticn admitted Fob 22, 1^34, has 
been a patient in the hosgital since that time In April, 1^32 a month afttr an attack of 
‘'carlct fever, slie developed pain, swelling, and redness m the fingirs and ankles Thi« 
proce'^s gtadtiall} spread to the other joints of the bod\ including tho back, hijis, and jan'^ 
Tonsilloctomv w done in Maj 10'’2 but it liad no beiicfiial i/Ttct Her Io<»s of nciglit had 
been 10 poun Is 

rxmmnaiton \n emaciated young girl whoso joints «-?ioncd the t}ptctl <.Mng(<? of 
advanced atrophic arthritis of the fourth ‘*tage There was a systolic murmur nt the nutril 
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region of the preconlium which was not widely transmitted. A few scattered rales were 
heard at the right supraclavicular region. 

Laloratory Examimtions : Urinalyses, negative. Blood: red blood colls 4,400,000; 
white blood cells 8,200 per e. mm.; polymorphonuclears CO per cent; hemoglobin Co per cent 
(Tallqvist). Wassermann reaction, negative. Sugar (fasting) 95 mg. on admission, 90 mg. 
in January, 1905; urea nitrogen 10 mg, per 100 c.c. Sedimentation rate/ 33 mm., on admis- 
sion in August, 1934, 60 mm., and in January, 1935, 25 mm. at the end of one hour, all corrected 


tS 

JS 

O 


for cell volume. Agglutination, Streptococcus hrmohjticiis (AB„), positive up to a dilution 
of 1-12S0 of scrum. Six blood cultures, taken during febrile periods, wore all negative 
except one which was f.aken during a chill. This showed one definite colony of Streplo- 
coccus virubms. Agghitmationa of blood serum were noo-ative for B. iyphosu.% E- 
typhosus A and B, and B. abortus. 



•All .sedimentation rates were done by the YVintrobe method. 
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Course Her ctsc Bcenicd like a h p(Ic‘is one from the first, hut since no proMSiun could 
be made for lior at home or m another liospital, it stomtd ULCCssm^ for us to kct-p her under 
ohsenation She usually had some ittLiuoon icror md ou tuo occasions, once ju April and 
once in JIaa, sht had a sharp rise of temper iturt following a dull winch immcdntd; sub 
sided Later on, longer bouts of fe\cr o curred 

Upon admission she was gi\en n diet of 450 gm of cirbolndratc, GO gm of protein, 
and 02 gm of fat Her appetite was poor and greit diflieultj was experienced bv the at 
tendants in encouraging her to eat She usually rccciied tlio full carbohydrate quota of 
her diet but siie appeued to Jia\e consideiablc a\ersiou to protein md fat Her weight 
upon admission was 70 pounds Her be'it weight was rcichcd on August lo, 1934, when elie 
weighed 74 pounds Her diet consisted prmcjially of carbolijdratc although there were daps 
when she took her full diet Inaiiim, 1-* units ac, which wis started on Sept 24, 1934, at 
the time when her appetite w is beginning to want, had no effect On Am 20, 1934, her 
weight was 73 pounds 

The signs at tlm right pulinonara apex were watched rather carefully It became 
eyadent tliat there was increasing artirify An \ ray tal en in Miy, 1934, showed both 
pulmonary apices to be slightly hazy Bp December, 1934, there w is distinct cloudiness on the 
right side Map, 193o, the right upper piilmon try lobe showed marked density and 

mottbng Pli}sical signs at that time indicated a i itlicr extensive myolvement with prob 
able cavity foi-mation Her fever which lus been present from time to time is now quite 
regularly present, running up to 101* to lo2* 1 in the afttri oou 

Comments Because of the positne Wood culture on one occasion and the mitral syatohe 
murmur over the heart, tlie diagnosis ot nuhgnint endocarditis Jnd been considered Mith 
the signs, Uowcvei, at the right pulmonary apex it «een»s probable that slie Ins pulmonarj 
tuberculosis She failed to gain weight in spite of a rather adequate caloric intake oxer n 
long period 

Case G — History J A, housewife agcl forty four, admitted to the hospital ilav 
2, 1934, and discharged Oct 2, 1934 The artJintis had begun m 1922 involving only the left 
hip Jt hid progressed rather slowly Aon- both knees, hips, wrists, clboyx«, and shoulders 
are affected Tlie right hip which had been mvohed for feven jeirs gives her tlie most 
distress During the past ten years she had lost 40 iiounds This slio attributed to a poor 
appetite The onl; treatment liad been the removal of a few teeth, and occasionally artificial 
heat had been used 

Examination An undernourished woman (weight S4 pounds), who was considerably 
crippled with atrophic artiintis Four teeth remained, the gum-* were infected The involved 
joints were swollen, and their motion was reduced The mo\cmcnt of the shoulder and left 
Iiip was particularly limited 

Laboratory Examinations Urinaly'-cs, negative Blood red blood cells 1,800,000, 
wlute blood cells 8,100 per c mm , polymorphonuclcars 07 per cent, hemoglobin 71 per 
cent (Newcomer) Blood Massermann reaction, negative Sugar (fasting) 132 mg, urea 
nitrogen 11 mg per 100 cc Gastric contents showed achlorhydria even after the injection 
of histamine Sedimentation rate, 34 mm on admission and 55 mm in Augu'»t, at the end 
of one hour, corrected for cell volume Fluid aspirated from the right knee joint on May 
10 showed 2,000 cells per c. mm , specific gravity 1,020, Bivalta test, positive Smear of 
sediment showed the cells to be mosth polymorphonuclears, but no bicteria cither on direct 
smear or culture were found Respiratory quotient-, after the high carbohydrate diet, 0 S9 
(average of sue determinations), basal calorics per square meter per hour, 31 (aviragc of 
several determinations) 

Course Upon admjsaion a diet of 500 gni of rarboOvOratc, CO gm of protein, and 50 
gm of fat was prescribed She ingested tier full allomnte of c irbolij ilnte but did not 
take all of the protein and fat Nci crtlilcss. her duh ftod consumption ms sinus in 
excess of 2,000 enlones Gentle nnssnge oml ultrariolcl light tlienp, ncre giten three times 
a week The patient took her diet so ncll tint insulin was not u«ed Ifor iiicronso in bode 
weight ms stculv, I", pounds in tneiits nciks There Iihtnisc ippesrid to lo n stendi 
reduction of joint piin nnd snclling Upon disilinrge tUero wss distinct improvement in the 
range of motion of most of the involved joints 
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Case C. — History: N. B.;, a woman aged twonfy-ono ycars^ admitted to tlie Jiospital 
ICov. 2, 1934, and discharged April 19, 1935. She dated her illness to October, 1932, wlicn 
she noticed a loss o£ appetite and weight with increasing fatigue after work ns a clerk. 
In March, 1933, pain and reduced motion were observed in the right shoulder. This process 
spread rather rapidly to tho other joints of the upper extremities in spite of a tonsillectomy 
which was done in May, 1933. Later, following an attack of pharyngitis, the knees became 
involved. These were placed in casts for three months. Tho ankles wore the last joints to 



be affected. The total weight loss since the inception of her illness was 80 pounds. 

Examination: An undernourished young woman who was confined to her bed becauss 
of a Crippling atrophic arthritis. There rvas generalized moderate lymphadenopathy. There 
was obvious infection about one tooth (this was later removed). 

Laboratory Examinations : Urinalyses, negative. Blood: red blood cells 4,050,00 | 
white blood colls 10,300 per c. mm.; polymorphonuelears 08 per cent; hemoglobin SO 
cent (Sahli). Wassermann reaction, negative. Sugar (fasting) 104 mg.; urea nitrogen " 
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lUg per 100 cC Sugnr tiken <Iunng ligestion \a1u1c recciMig *v liigh c'lrbolijdrnte diet and 
10 units of iDSuhn ac ■^^as lu4 lug per 100 cc Sedimentation rate, SO mm at the end 
of one hour, corrected for cell aolunic Agglutination of Streptococcus hcmolyitciis (AB„), 
positive up to a dilution of 1 25G0 of serum Basal metabolic rate, minus 0 2 per cent 

Course As is indicated in Chart G the patient icceived r moderate fit and fcarbohjdrato 
diet for the first tno Tveehs Then the diet oras changed to 500 gm of carbohydrate, 50 
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gm of protein, and 50 gm of fat She also receued ultraiiolct light treatments and gentle 
massage three times a week Ferric ammonium citrate, 2 gm , was given thnee dailj Cod 
liver Oil, See, daily Streptococcus \aceine (ABt») "is given weekly up to do'^es of 1 cc 
subcutaneously 

After she had been receiving Iho high carbohidrato diet for four weeks her weight 
had increased o pounds Tlien insulm wis ‘started, 10 units before meals and gradnallv in 
creased to U units She did not gam ‘satisfactonh even though her diet seemed adequate 
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At t!ie end of the tenth week the protein and fat content of her diet was increased. the 
end of the fonrtecntii week her weight had increased ll,5 pounds. It had Been difficult all 
along to got this patient to eat. Finally she rebelled. As a compromise wo offered to let 
her make out her own menus and have what she wished. This she did for the next six 
weeks. The result as indicated on Chart 0 demonstrates the difficulties one encounters in 
getting such patients to voluntarily eat an adequate diet in spite of, in tWs case, the 
supposed appetizing effect of insulin. Her weight increased bnt 1.5 pounds dnring this 
period. 

She did not improve ns some of our other patients, but had on the whole less pain and 
swelling of the joints. For a time she seemed encouraged and in better spirits. During the 



last two months of her hospital stay she was up occasionally on crutches but never walked 
any distance. There were days at a time when it was impossible to get her out of bed, 

C.vsE 7.~EisiOTy; II, B., housewife aged tliirty-nine, was admitted to hospital o® 
Harch 2, 1034, and was discharged June la, 1034, She had a most extensive and advanced 
atrophic arthritis which involved all the joints of the body including the back. The 
had begun in 1024 following an appendectomy. It had gradually become universal. She 
had not walked even with the aid of crutches since December, 1933. She had been in many 
hospitals and had had various types of treatment. Her weight prior to the onset of fke 
disease was 120 pounds; on entrance she weighed 70 pounds. 

Examination : A completely crippled, emaciated wonian who had extreme deformity of 
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the joints of the extremities except the lingers ind toes Mouth could he opened ibout one 
inch The patient hnd to lie ftd The hgs wore eontr'ictod on the thighs 

Lahoratonj Exa7ntnatwM UimaHsts, negntnt Blood red blood cdls 4 300,000, 
ivhitc blood cells 0,200 per c mm , poh morphonuclc'irs 75 per cent, hemoglobin SO per cent 
(Tallqvist) Massermann reaction, negntxie Sugar (fnsting) 107 mg, urea nitrogen 11 
mg per 100 cc Sedimentation rite 79 mm at the end of one liour, rorrected for cell lolumc 
Agglutination of Streptococcui hcmolyttcts, positue up to a dilution of 1 20S0 of scrum 
Gastric contents shoned the presence of fiec liTdrochlonc acid Rcspiraton quotient nhile 



taking a high carbolijdratc diet lancd betneen 080 end OSO Basal calorics per square 
meter per hour anried betneen 1A7 and 37 7 (six determinations) 

Course On admis'^ion ‘<lio nas giicn a diet of 150 gm of carbohydrate, 00 gm of 
protein, and CO gm of fat Considering her hidly nouridicd state, she ate Tcmarkabh %%cll, 
as indicated m Chart 7 Her daily consumption of food linked Ixtacon 2,270 and 2, -170 
calorics She usually took most of the carhohydrite nllowcJ M the tenth nitk, her 
iveight haling remained at 79 pounds, iiisulm ivas started, 12 units before meals This rra'< 
continued for five weeks without then, lining been any increase m food ingested or increaee 
in vreight 
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She had slight fever, 100° F., occasionally. This was unexplained. On the whole, as 
would be expected, there was no essential change in her state, although she did have less 
pain and the joints of the upper cxtrennties did appear to have sonic increased range of 
motion. 

Case S. — History; D. W., a woman aged fifty-four, was admitted to the hospital on 
Aug. 25, 1933, and was discharged Jan. 3, 1934. She had had severe attacks of joint pains 
since Jlay, 1932. There had been recurrent swelling and redness of the involved joints but 
these never subsided entirely. The fingers of both hands, left wrist, right shoulder, and 
right elbow were principal!}' involved. The knees and ankles were affected but not so ex- 
tensively. It appeared from her “past illness” that she had had fleeting, mild joint pains 
following a respiratory infection in 1928. Also, in the same year urinaiy symptoms, fre- 
quency, urgency, and burning, had been present. She had lost 25 pounds in the past year. 
Twenty-three years ago she had probably had an osteomyelitis of the coccyx which was opened 
twice. Her teeth had all been removed two years previously because of pyorrhea. 

Examination: The patient was an undernourished woman with atrophic arthritis involv- 
ing the joints as stated in the history. The knees and shoulders were normal objectively but 
gave pain on motion. The ankles were swollen and painful on pressure. There were n few 
rales in the right subscapular region with bronchovesicular breathing. There was a tender 
mass in the upper right quadrant, probably kidney. 

Laboratory Examinations: Urinalyses all showed a trace of albumin, no sugar, and the 
sediment always showed mau}' leucocytes. Blood: red blood cells 4,000,000; white blood 
cells 5,600 per c. mm.; 71 per cent polymorphonuelears; hemoglobin 75 per Cent (Sahli). 
Wassermann blood reaction, negative. Sugar (fasting) 105 mg.; urea nitrogen 11 mg.; 
calcium 9.5 mg,; phosphorus 3.5 mg.; uric acid 2.5 mg. per 100 C.c. Respiratory, quotient, 
varied from O.Sl to 0.89 (six determinations). Basal calories per square meter per hour, 
varied from 32.7 to 37.1. 

Course : On Sept. 2, 1933, she was given a high carbohydrate diet ns indicated on Clrart 
8. She did not eat well, usually less than 2,000 calorics. Slie had, however, a urinary tract 
infection and frequently had slight fever. The bladder urine showed a few leucocytes with 
many small gram-negative bacilli. The injection of sterile water into the right renal pelvis 
reproduced the pain whicii the patient had experienced in the upper right quadrant. The 
ureteral urine, however, was clear. It was thought unwise to do a TetTogrado pyelogram. 
X-ray of the kidneys after the intravenous injection of skiodan showed the right kidney 
pelvis to be definitely larger. 

Her weight remained between 93 and 95 pounds for the first six weeks. Then she was 
given insulin, 10 units before meals. After this her average food intake was somewhat greater. 
At the end of the thirteenth week her weight was 100 pounds. 

There was no essential change in her general state. At the- time of her discharge she 
Could use her hands very much better. 

The Factor of Xfudernufrition in Chronic Atrophic Arthritis . — The majority 
of patients with this tiTie of arthritis lose weight, e!3peeiall,y when the joint lesions 
become multiple, and the loss of weight is nsiially commensurate with the severity 
of the arthritis. In our perusal of many textlioolis and key articles on this sub- 
ject, no accurate data on the loss of weight was found. Since it seemed impor- 
tant to know whether the patients that we had chosen for this study were repre- 
sentative of advanced arthritis in that stage, the weight loss of 18 similar patients 
in addition to those reported was determined. The maximum loss was 48 pounds, 
the minimum, 15 pounds, and the average, 28 pounds. 

Others have attempted to increase the weights of individuals who had be- 
come poorly nourished during the course of arthritis. Howitt and Christie’ en- 
deavored to increase the weight of twenty patients with chronic atrophic arthritis. 
These were obseiwed both in the ho.spital and as out-patients. They were given a 
diet which, in the opinion of these workers, exceeded the patients’ requirements 
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by 500 to 1,000 ealovies. Insulin in doses of 10 to 15 units twice daily was given 
iOi' a period of six weeks. Some weight was gained in each ease ; the maximum 
was 10 pounds. The genei'al lieallh and well-being of all the patients was im- 
pi’oved. Copeman- reported measurable improvement in three patients who had 
been given a pound of glucose daily in addition to a normal diet. During this 
period of observation, three to four weeks, the patients received increasing 
amounts of insulin up to 60 units daily. The weight gains were only 3 to 5 
pounds. Eaton and Love^ treated 22 undernourished arthritic patients with a 
liigli caloric diet and insulin up to 90 units daily for .short periods. The average 
weight increase was 12 pounds in four to seven weeks. With these gains the 
authors state that there was noticeable improvement in the arthritis. Dawson’ 
reported that he had given diets high in cai-bohydrate to a nnmher of patients 
with rheumatoid arthritis and that rather marlied improvement had followed. 

SUMMARY AND CONCLUSIONS 

Eight patients with advanced atrophic arthritis, all women, whose ages 
varied from eighteen to sixty-six years, were observed in the hospital, during 
which time they were fed a high carbohydrate diet. The shortest period of ob- 
servation was fifteen weeks, while the longest was sixty-five weeks. All patients 
had lost weight excessively, the maximum being 50 pounds and the minimum, 
25 pounds. 

Seven of the patients received insulin for the purpose of observing its action 
on increasing appetite ; also, the influence of the reduction of blood sugar on the 
arthritis. All patients were observed for varying periods on the diet alone before 
insulin was administered. During this fore-period every effort was made by all 
the hospital services to induce the patients to eat. Carbohydrate was given to 
them in many forms. After this preliminary study further nutrition was at- 
tempted by the use of insulin np to the point of the patient’s tolerance. It will 
he observed by examination of the charts that the weight curve was not con- 
spicuously steeper during the period of insulin administration. Nor was the 
amount of food ingested greatly increased. Following the sudden withdrawal of 
insulin, salt solution subcutaneously was substituted ; usually this was not ac- 
companied by any diminution of appetite. 

Three patients. Cases 1, 2, and 3, those who had been under observation for 
the longest periods, made 'the greatest weight gains, 42, 50, and 24 pounds, re- 
spectively. They also made the greatest clinical improvement. The texture of the 
skin of the patients who gained weight also was noticeably changed from the 
thin, atrophic skin, which is so commonly seen in such patients, to one of a 
more normal elasticity and firmness. Two patients, Cases 4 and 7, oven though 
they did ingest adequate calories, failed to gain ; both had the maximum devasta- 
tion of the disease. One patient, Case 5, who had gained a lesser amount, also 
improved I’emai’kably. 

Clinical improvement that was observed in tliese patients cannot be ascrioc 
to a single measure liccause several factoi’s were obviouslj’' operating — ^rest, free 
dom from worry, and exposure, and a large amount of vitamin C. As far as 
possible other adjuncts were employed in a minimum degree. The high cai ) 
hydrate diet did not produce any exacerbation of the arthritic process. On } 
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state of optimal nutrition. The problem of restoring nutritive balance in a malnourished 
arthritic patient is not a simple matter of providing an abundant supply of calorics in the 
form of any one foodstuff. The correction of gross malnutrition involves as many factors 
as are involved in the growth process. Either alwolute or relative deficiencies of any of the 
dietary components which are not interchangeable with one another may constitute limiting 
factors to normal growth. If insufficient iron is supplied, hemoglobin cannot be produced; if 
calcium or phosphorus be lacking, normal ossification does not occur; if iodine is lacking, 
thyroxin cannot be produced; if essential amino acids are inadequate in amount, the protein 
structural units of tissue, viz., muscle, the organic matrix of bone, tendons and cartilage 
cannot be elaborated. A net loss of these essential factors from tissues in disease leads to 
structural collapse. On these premises it is apparent that a high carbohydrate supply alone 
cannot be expected to correct malnutrition, to compensate for amino acid deficiencies or 
replace inorganic salts, essential fatty acids, or accessory food factors. 

These considerations are of more than academic importance. Ers. Bowen and Lockie 
have recorded the fact that three of the eight patients even while receiving an adequate 
supply of calories in the diet failed to make striking progress so far as the arthritis and 
nutritional state were concerned. H'hiio in them factors other than dietary may have pre- 
vented progress, attention may be called to the fact that some selected cases on the high 
carbohydrate, high caloric diet equilibrated with respect to bed rest, removal of foci, etc., 
may experience a marked benefit when the diet is changed to one richer in protein, fat, 
vitamins, and salts. Several explanations have been advanced to account for tliis effect. It 
has been noted in nur laboratory and by Adlersberg and Forges in Germany that such diefetie 
changes are accompanied by a loss of fluid from the body along with a reduction of tissue 
swelling. Pevsner and other Eussian investigators have noted that such a dietetic alteration 
is accompanied by a reduced sensitivity of the arthritic patient in an allergic sense. 

Irrespective of the mechanism whereby such dietetic differences become effective they 
emphasize the fact that some practical approximation of a dietary prescription may be made 
which provides not merely a tolerable, not merely an adequate, but an optimally constituted 
mixture out of wliich the body may maintain, repair and build its tissues and function at a 
level approaching optimal physiology. Some arthritic patients may get well in the presence 
of infected teeth, or tonsils; some may improve in spite of the handicap of suboptimal diets, 
but more will get well more rapidly if given the benefit of judicial removal of foci and the 
application of dietetic measures. 


DH. T. PBESTOK WHITE, CiiAnwTTE, N. C.— Dr. Bowen has used for observation 
eight cases of atrophic arthritis of some years’ duration. As was to be expected, the im- 
provement shown depended on the activity and stage of the disease; inflamed swollen joints 
are capable of great improvement, whereas, stiff, cold, bumed-out joints can hardly he 
benefited. The observation that the patients gained weight no faster on insulin than without 
it, is interesting. The effect of the high carbohydrate, low protein and fat diet on articular 
pathology can only be said to be a negative one. Only one new joint became involved and 
the old ones did not become worse. 

The improvement noted in about one-lialf of his cases may have been due in some 
measure to the greater supply or the greater utilization of carbohydrates, but it is just as 
reasonable to attribute improvement to the forced eating of the remainder of the diet, to 
prolonged bed rest, or to proper elimination. 

The role of diet in arthritis is still unknown. The difficulty lies in controlling the many 
other factors while the effects of various diets are being studied. In our experience patients 
suffering with atropliic arthritis do best when treated as a whole, placing them on a 
balanced diet that would restore the weight to a normal level, giving the patient comp c e 
rest, and paying the closest attention to the question of bowel elimination. Physical therapy 
is a most helpful aid. _ 

Tho improvement obtained by our patients seems to bo directly in proporfion to i 
amount of rest and to tlie careful attention to elimination. Wlien the disease has become 
arrested, patients eat what they want. Those patients who have stayed well over ^ 
period of time have told me that rest and elimination are the most important factors ro^ 
their standpoint. In my part of the country most people arc big bread caters and hecau. 
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of tlie quantitj of biead consumed they do not cit enough vogetibles and fruits iTost of 
these people arc deflnitely benefited by curtailing their carbohjdrate intake and insisting 
on more fruits, \egetables, and red meats 

Wo may well take a leaf from th© book dealing uitli the treatment of tuberculosis, 
and m the beginning, stress to tlio patient suffering with arthritis the importance of the 
length of time niuch it takes to arrest it, and, when it becomes arrested, that he must 
lead a life niuch does not p«nnit eahaustion and that he mil neier be able to go at the 
same pace as those people who ha\e not been affected by tlie disease 

DR PHILLIP S HEIsCH, RotliE^xn Minn — Drs Bonen and Lockie arc not propos 
mg a nen diet for the much dieted arthritic patient Admitting that there is no special 
efficacy to a high carboh 3 drato diet for atrophic arthritis thej have, however, shown that 
such a diet is apparontlj quite harmless One is permitted to conclude that thei believe 
that restrictions m carbohydrate intake have no particular merit either 

When one studies patients nith atrophic arthritis intcnsiiel^, one finds physiologic 
aberrations pertaining not only to carbolivdrates but also to «ulphiir, cllolo^terol, perhaps to 
calcium, and other substances The apjaient distuibanecs m carbohydrate metabolism, 
nliich, ba the way, are by no means consistently present, haic not seemed to me to be of 
greater significance than other alterations and the rationale foi a Ion carbohydrate diet m 
the treatment of atrophic aithntis has not been proved to my satisfaction Nevertheless, 
when anch a diet aias proposed again eexeral ycais ago i\o ga^e it a trial in about tiio 
hundred cases with, in geneinl disappointing results ^clJ few patients whoso relief is 
ascribed to a low Carbohydrate diet are actually treated by that moans alone Most of them 
have also had some infected focus remo\td, are given ph}SlOthe^ap^, and certain e\tra 
amounts of rest in a hospital or at home 

At the Mayo Clinic, we have abandoned the use of a low carbohydrate diet as a 
routine measinc although wo are quite willing to prc«crile it to a patient who insists that 
carbohvdrates make the joints worse However one often finds on quizzing such a patient, 
that she never noted a relationship until she road m a hcaltli column, or was told by her 
phvsician that she should avoid carbohydrates \Vlicji I iter sho ate some, it was perhaps 
lier conscience more than her joints that hurt A shifting barometer mav unwittingly have 
provided increased pam coincident with her dietary “indiscretion ** At any rate, we have 
found the stones of such patients verr inconsistent They blame one carbohydrate con 
taming food, not another which contains equal amounts They note joint pains after eating 
carbohydrates in one form but not when they eat the simo carbohy drate containing food 
in another form ^\c have not been able to convince ourselves tl at any one type of 
carboliydrate or caibohydrafes in normal or even excess amounts, are specifically harmful 

Apropos of the ipparcnt harmles<!ness of a high carbohydrate intake, you mav recall 
that two years ago, before this confeiencc, I reported on the analgesic effect of jaundice 
m ccrtaiu rheumatic diseases I have non studied about forty patients with atrophic arthritis 
and fibrositis, yvliosc disease was largely or complcteh inactivated by various tvpos of 
launcliee TMiile tliosc patients were m the liospit il niidei tlio can of Drs Snell Wcir, 
Comfort, and myself they were routinely given lOO to 500 gm of carbohvdratc daily (bread, 
cereals, potatoes, crackers jellies, calcs fruit juices and c mdv between meals) Thev 
were on this diet three to five weeks m the hospital and at least tlirci. to six montlis tlierc 
after ^Vltilo m the hospital thev were gcncralh given nlso an average of 100 gm of 
sugar intravcnouslv, dailv for three weeks Olveosuna was often produced but the analgesia 
and reduction of stiffness and swelling of joints were in no way disturbcl bv this intake of 
400 to GOO gm of carboliv drate dnilv for maar weeks 

DR CO^^F^ (closing) — I negheted to speak of the difliculfv we experienced in 
getting our patients to eat even the rather low protein content of their diets The amount 
that thev actuallv ingested was usuallv 5 to 10 gm lower in irotein than was served them 



THE PRESENT STATUS OF FEVER THERAPY IN THE TREATMENT OP 
GONORRHEAL ARTHRITIS, CHRONIC INFECTIOUS (ATROPHIC) 
ARTHRITIS, AND OTHER FORStS OF "RHEUMATISM”® 


Philip S. Hexch, M.D., Rochester, 


V ARIOUS methods for the prodoction of fever in "fever therapy” inchide 
diathermy; radiothei'my : heated, air-conditioned cabinets; hot baths, and 
heated air currents. Regardless of the method used, certain, and at times rather 
profound, physiologic effeets are pi'oduced. Tliese include alterations in the 
blood flow, in the ehemieal and cellular elements and immune bodies of the blood, 
in the content of sweat and gastric secretions, in the amount and reaction of 
urine, in the metabolic rate, and in electrocardiograms. Some of the reactions are 
of little consequence either from the standpoint of discomfort or relief. The most 
important are the effects of therapeutic hyperpyrexia on the growth of invading 
organisms, such as the bacteriolytic and bacteriostatic effect of fever therapy on 
gonococci and on the spirochete of syphilis. 

Since 1931, fever therapy has been used in the treatment of various "rheu- 
matic diseases,” with striking success in the gonorrheal type and with moderate 
success in other tyi)es. Twenty reports on the results of fever therapy in gonor- 
rheal arthritis have been made in this country : ten have been published, and 
the reports have been summarized by Hench, Slocumb and Popp,^ and ten were 
given at the Fifth Fever Therapy Conference in Dayton in May, 1935-’ ^ (Table 
I). Twenty reports on results in acute and chronic infectious (atrophic) arthri- 
tis have likewise appeared : sixteen have been published^ and four "were made at 
the recent conference-’ ^ (Table II). There has been a considerable variety in the 
methods used, in the dose of fever, and in the number of sessions of fever given. 
The results have varied considerably in earlier reports, less so recently. An 
analysis of results does not suggest that one method is superior to another so far 
as results in the diseases treated are concerned, and a choice of method resolves 
itself into the selection of that one which is the mo.st comfortable, the least dan- 
gerous, and the least expensive to the patient. The majority of ivorkers to date 
seems to favor the use of heated, air-conditioned cabinets, such as the Kettering 
hj’pei’therm. The use of such cabinets seems to be less exhausting than hot hatii-s 
or diathermy hyperpyrexia, and less expensive and less likely to produce cutane 
ous burns than radiothermy. The oral administration of 3 to 4 liters of O.G per 
cent solution of sodium chloride during the sessions of fever markedly reduces 
unpleasant reactions. 

Gonococci are generally killed by five to seventeen hours of fever at W®-' 

F. (41.5° C.) ; a few hardy strains are killed only after twenty-seven houis 
such a fever. Since these amounts of fever can be equalled or execede u' ''' 
single or in divided doses in the treatment of patients, the effect of fever thcuip.’ 


•From tlio Slayo Clinic. 
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Table I 

FE\nr TiiFitAPY FOR GoNOrniEAL ArTmms Bepojits at Fifth Fever Therapy Con 
PERENCE, MAY, 1935 
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in gonorrheal arthritis is appaientli to sterilize the joints through a direct bae 
tenolytic effect The usual plan of tieatincnt is to gi\e tuo to si\ sessions of 
fever at 10G° to lO?"" F , foi fne to si\ horns Fecenth , TVarren, Caipentei, and 
Boak have pioposed an alternative plan m eases in nhich tlie fliormal death time 
of the infecting stiain of gcnococci can be deteiniined one piolonged session 
(five to seventeen hours) is given which is equivalent to the thermal death time 
(at lOG® to 107° F } of the patient s paitieular strain Tins method mav be less 
e\pensive and is of eouisc less tune consuming, it mnv not, liov\ever, be piactieal 
foi other than selected cases 

RESULTS IN AOt TF OOVORRHFVI IRTFIRITIS 

111 spile of glowing eonsenatism in estimating the lesults, those obtained in 
gonorrheal arthiitis aie striking Jn acute gonoiihesl arthiitis the lesults have 
been as follows (figures are given m louud numbers and aic therefoic approM 
mate, peicentages foi those icceuing less than notable oi maihed relief aic 
omitted hcie) Of the first 24 patients tieated (leports published earliei, from 
various sources), 90 pci cent were piompth cmed and 10 pci cent received little 
01 no ichef Of 118 cases discussed at the iccent eonfcience, 80 pci cent of the 
patients became sjmptom fiee 10 per cent ucro maihcdlj lolicved, and 10 per 
cent but slightlj lelicved Of 9 patients tieated at the Mnjo Clmic, 5 vreie 
piomptlj cured, the lest maiKedh relieved Thus, of a total of 151 patients with 
acute gonoiiheal arthntis, treated bi a inimbci of diffeicnt phvsjcians in vniious 
paits of the country, 80 pci cent have appaicntlv been ciiicd and an additional 
10 per cent have been miiKodh relieved (Table III) 

RESULTS IN CriRomC GOVORRHEVI ARTHRITIS 

The lesults in chionic gonoirheal aithritis (of moio than si\ vvccKs’ dura- 
tion), while vci'^ good, aic less stuking (Table III) In 25 eases icported at the 
confeicnce, 40 per cent of patients wcic “ciucd/’ 30 pci cent maiUedly relieved 
In 7 from the ^lav o Cluuc, 25 per cent were cuied 45 per cent marhedlj rolicv od 
Thus of a total of 32 patients ^5 per cent wore eiiicd and 30 per cent were 
markedlv benefited 

RESULTS IN ACUTT INFECTIOUS (\TROFHIC) \RTHRITIS 

Doses of fevei available in ft^vci therapv aic inadequate to kill the stiepto 
cocci presumably responsible foi acute and cliionie infectious (atiophic) arthri- 
tis Such results as are obtained arise prcsiimablv from possible b^efcllostasIS, 
augmentation of the patient’s resistance, and vasodilatation The usual plan is 
to give thiee to eight sessions of fever at 104° to 10)° F for about four to five 
houis Of 21 patients with acute (nonspecific) mfcctioiis arthritis whose cases 
wcie repoited at the confeicnce, lo per cent only were “cured” but an additional 
40 per cent weie markedly relieved (Table III) 

RESULTS IN CHRONIC INFECTIOUS (vTROrillC) VRTIlRlTIS 

Of a total of 147 patients with chronic infections aUhntis previously rc 
ported on bv a number of physicians, 10 per cent became svmptom free, 25 per 
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cent were notablj' benefited. Of 108 patients reported on at the conference by 
several workers only 5 per cent became symptom-free bnt an additional 30 per 
cent were notably relieved. At the Mayo Clinic, 60 patients have been treated; 


Table III 


Fever TnEr..vPY~Sf5i3rAi}Y or BF„sni,TS to Date (Pekcentages Are (}iv);n in BotiNn Ncji- 

BEK.S AND AKE TlIEr.EFOKE APPROXIMATE) 


DISEASK 

1 

' PATIENTS TREATED 

I 

1 results, per cent 

SYMPTOM- j 
FKEEj i 
' ' CORED * ^ 

MARKED 

REIAEF 



Gonorrheal ar- 
thritis, acute 

i 

Publi.shecl 24 

Conference 113 

Mayo Clinic 9 

90 

80 

50 

10 

50 



i M 

10 

Total 151 

SO 

10 



Chronic (more 
than 6 n'eehs) j 

1 

1 

i 

j Published, undiff eren- 
t tinted from above 
Conference 25 

Mayo Clinic 7 

40 

25 

30 

45 

15 

15 

Total 32 

osr 1 
oD , 

30 1 



"Infectious ar- i 
thritis’’ 

(atrophic) acute 

1 Conference 21 

10 

1 

40 

i 

iO 

Chronic 

Publislied 147 

1 Conference lOS 

{ yiayo Clinic OOj 

10 

5 

0 

, 25 
, 30 
i 20 

35 

, ( 
i 20 i 

■■1 

■1 

Total . 315 

5 

1 25 



Senescent arthritis 
(hypertrophic) 

; Published 74 

i ^ 

50 

i 43 

Gouty artliritis 

(chronic) 

Publislied 1 

100 




Traumatic ar- 
thritis (chronic) 

Published 2 

i 

i ibo 

i 




Neuritis 


i so 

20 


Myositis 

' Published 8 

25 

75 


Bursitis 

Published 4 

50 

50 




none was cured, 20 per cent considered themselves, and were considered, to be 
markedly benefited. Thus of a total of 315 patients treated in different clinics, 
5 jier cent became symptom-free and 25 per cent were markedly relieved. The 
remainder received little or no benefit (Table III). 

A very few patients with senescent (hypertrophic), chronic gonty, nnd 
chronic traumatic arthritis, as well as a few with neuritis, myositis, and bursitis, 
have been so treated. Those with senescent arthritis have not been particular f 
benefited except in a few instances. Prom 25 to 50 per cent of those with the 
other types of arthritis have been reported as notably helped (Table HI)- 


conclusion 

Prom the results collected from various parts of the country to date, one 
may tentatively conclude that, if eai’l.v and adequate treatment is given to a Pj^ 
tient rvith gonorrheal arthritis, he has an 80 per cent chance of being 
cured, and if not cured an additional 10 per cent chance of being marke } 
lieved. The treatment is almost specific, and it is almost completely succe® 
when bony changes have not occurred. A patient whose gonorrheal artbn i 
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of more than A\ecK&’ duiabon hts lost -ialimblc time Eieii so, such a pa 
tient has a 35 pei cent chance of being mote oi less piompth cured, and if not 
cured, then 3 30 per cent chance of being miiJvcdh relieved Ph^siotheiap^ iht^ 
be needed foi lesidual stiffness Ankylosis ma^ peisist In am e\ent, fe^el 
therapt is the method of choice and m an-^ case of acute gonoiiheal aithiitis 
it should be prompth instituted 

In infectious (atiophic) aithntis, results aie often gratifMiig oceasiomlh 
striking, but in general disappointing The patient \Mth acute infectious (atroph 
ic) arthritis has a 10 per cent chance of becoming stmptom fiec, a 40 pei cent 
chance of receumg notable relief The patient inth chrome infectious (atroph 
ic) arthritis has onh a 5 per cent chance of becoming s^^nptom fieo, a 25 per 
cent chance of being notably helped A uclcome remission ma^ he induced A 
“cure” IS not to be expected The best lesults aie obtained uhen the disease is 
of less than a jeai 's duration ruithei experience js neeessaii to detcimine the 
exact \aluc of this treatment in chiomc infectious aithiitis It can haidh be 
considered successful in eases in irhich patients rccene onl^ modoiate relief, foi 
such lelief can be obtained almost routmeh b^ less expensne and less sticnuous 
methods of treatment For patients in'»dcqu iteh rehcied bi other mcasuies, oi 
who are intolerant of slowei methods a trial of foioi thclap^ seems pistificd 

RFFERl NCIS 

1 Hettcli, P b,SIocUQib, C H, ami Popp W C r€\ej Tlierap} Pesults for Oouoirlieal 

Arthritis, Chronic Infectious (Atrophic) Arthritis, and Other Porms of Rheum 
tism/' J A M A 104 1779,1010 

2 Proceedings of the Fifth Fo\er Therapy Conference, Uajton, Ohio, Mij 2, i, pp 

(Edited bj Dr Walter Simpson Pa) ton) 

3 Hench, P S Chnical Notes on the Results of Feier TJjcnp\ in Different Djseasoi 

(Report of the Fifth Annual Fever Conference) Proc Staff Meetings of tho Majo 
Chnic 10 6(32, lOSo 

Disrossrox 

DB W J S1AI^SB\, New Yon X 1 — Eicij vear for )cars •»everal forms of 
thetapj have been advocated with enthusiasm for the cure of either gonococcil or more 
particularlj , ati-oplnc arthritis With few exceptions after tie pojiol of enthusiasm lias 
subsided these new forms of therapv have been discarded One of the^e exceptions js tl t 
removal of foci of infection Minj jeira ago Billings pointed out the relation of foci 
of infection to arthritis After i period of ciithwaiasni m which mmv innocent teeth and 
tonsils were vemoved, the viluc of this form oi therapi tooX its proper place At the 
present time we recognize it as being of distinct value m a limited group of patiints witli 
arthritis However, us fai as the large mijoritj of patients is concerned, this form of 
therapy is not of much use More recentl) we hnvt- had xv wave of rntliusi ism over vaccines 
Various forms of vaccines were used for a period of about ten jears Vfter the viave of 
enthusiasm subsided man) arthritic specmlista were not so onthu'^instic aloul tlie im 
provement, and no definite evidence is at hand that \aceincs definitelv modifi the course of 
the disease That applies to gonorrheal arthritis is well as atropine arthriti« 1 am spcihing 
of permanent cures, not temporary relief There are of ccurae mam mt i«urca tliat tim 
poratily rebexe the sMuptouva With this lackgrounl vou can pop v\h\ 1 view with snmp 
skepticism the recent wave of enthusiasm about fever therapx 

Dr Ilencl\»s results correspond with the nports of other investigators mth this form 
of thervp) m gonococcus arthritis I woull like to consul r all tln»e reports as ) reliniinan 
and wait for moic definite evidence of tht valm of this form )f thernpv in gonoeoecu* 
arthritis 

Dr Hench’s results lu atrophic arthritis are much less striking Tin c.rrosjonl vcith 
our own In 1033 NicUoUs, Hansson, and I reported 12 patients treated with this form «f 
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tlieiapy. In all cases there rvas temporary relief of the symptoms, but at no time did we 
find that this form of therapy cured the disease. 

In my opinion this form of therapy in gonorrheal arthritis is promising at the present 
time, but is of no use in the treatment of atrophic arthritis. 

HR. WALTER BAXJEB, Boston, Mass. — Dr. Charles L. Slrort and I began the trcai- 
ment of })atients with arthritis by means of hyperpyrexia the latter part of 1930. Wc wisli 
to reemphasize what Dr. Ilcnch has said concerning the value of this treatment in gonorrheal 
arthritis. It is the nearest thing to a specific therapy that has ever been employed for 
tins tyjie of arthritis. Our certainty regarding the value of this form of therapy in gon- 
orrheal arthritis has been based on the thorough studies of Dr. Stafford Warren and liis 
group at Rochester. Without their detailed baeteriologic studies on the thermal death point 
of 'arious strains of gonococci, wc would be unable to prescribe treatment intelligently or 
j'roperly to o'tcrpret the results. 

The lesults obtained in treating atrophic arthritis with hyperpyrexia are not very en- 
•’oaragiii'.; ehen compared with those obtained in gonorrlieal arthritis. We have treated a 
total of 2.J -if atropldc arthritis with a total of 71 treatments. Following one or more 
U’tariuents by rrwims of a Victor superpower diathermy machine and electrodes, the patients 
viTc toi a period of one to three years or more. The number of treatments given 

‘'•i'll permit V 'll, I'd from one to fifteen and the usual temperature maintained was 104' for 
I'oar iiou)^ 

Tu tin out 'll imi f.'i cases, temporary improvement resulted both subjectively and objec- 
tively. Tin iivi.b=! 'vere at times almost miraculous, but unfortunately of very short dura- 
tiou In cub m Id per cent, was this gain maintained to the end of the follow-up period. 
The I'u 1-ie-iiii- nu lest shown in table form. 

Duration of iMPROWiitENT 

|f'»> .. 


DURATION l.j CASES 

Jijpjjg — — ^ —g 

Dp to 2 weeks ' 8 

From 2 weeks to G months 6 

From 0 months to 1 year 1 

From 1 year to 2 years 2 

Two years or more ' 3 


Of the o patieais who improved, one become pregnant within a month after her ns 
treatment and has continued free of pain. It is known that pregnancy may induce a 
sion in atrophic arthritis. In another patient, a remission apparently had started two won 
before the treatments were begun. A third patient has pursued an unusually faithful course 
of rest and physical therapy at home. Therefore, in three of the five patients who receive 
benefit, it is not possible to ascribe the entire improvement to diathermy liypeipH®^^ 
Those who improved were younger, their arthritis of shorter duration with bttle or 
cartilage destruction and two had marked vasomotor symptoms. ^ 

Therefore, balancing the results obtained against the severity of the 
conclusion is that in atrophic arthritis, the use of this method is only occasionally jus i 
and should not he used to the exclusion of general treatment. 

DR. ROBERT B. OSGOOD, Boston, hlASS. — believe it is the informed and 
opinion of the people who have tried it, as Dr, Hencli and Dr. Bauer well know, t la 
form of treatment should only be administered in a well-equipped hospital with ® 
who are trained in its use. If this method were generally used, I think we shouW e-y- 
some disastrous results, 

DR. E. G-AEFIELD SNYDER, New York, N. Y.— klay I reemphasize 
warningl I think fever therapy is a very dangerous form of treatment, and shool 
only in heroic cases when everything else 1ms failed to bring about .improvemenf- 1 
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one cnse of gonorrheal arthritis m uluoh this method of tieatment Nias used iMtU i fatal 
outcome The treatment was earned out at the hospital and the patient’s temperature was 
elevated to 104* V Soon aftei completion of the troatincnt the patient’s temperature rose 
to 106° F then to 107* and death followed There seemed to be no explanation for what 
occurred^ except that the rise of tempciature induced the fever treatment continued 
jirogressiN elj through some unexplainable lo s of control in the tenipeiaturc controlliiio 
center of the brain 

WALTER SI SIMPSON, Daiton, Ohio — ^High, sustained, controlled artificial fever is 
the treatment of choice for gonorrheal arthritis Gonorrheal arthritis is a manifest ition of 
a systemic disease, roquiiing sjstcniic treatment In vitro thernnl death time studies, and 
the clinical response of patients with gonococcal infections to aitificial fever therapy, andi 
cate that it is possible iii moat instances to tlcstrov gonococci in the various lesions of tlic 
disease with high, sustained bodj temper iturc In addition to this stciibzing effect, there is 
evidence that aitificial fevci thtrapv ‘^timul itts immune reactions 

Thirtj one patients with gonorrheal irthiiiis associateu with ,,onococcnl infection of 
the genitourinary ti ict, have been treated by us with artifcial fever thcrapv utilizing a 
simplified, relatively safe and controllable an con litfoned apparatus, hnoun as the Acttcring 
hypertherm Of 19 patients with aouti gonorrheal arthritis the average improvement in 
yoint function immediately after the camluoitn of the couisc of fever thcf’py was 73 per 
cent, in three patients the rcstoiation of joiui function vvis complete The ultimate average 
improvement in yomt function in the cases of acute gonorrlieal arthritis was almost 100 
per cent, 13 patients have obtained compUtc restoration of joint function Of the 12 
patients with chiomc gonorrheal aithiitis the ivcrago improvement in joint function at 
fho conclusion of the cour'-e of fever thcraiy was about GO per cent in I pitieats joint 
function was completely restored The ultimate impiovemont in joint function in cases 
of chronic gonorrheal arthritis was almost 90 per cent the conclusion of the course 
of fover therapy gonococci had disappcaied fiom the smears of the genitourinary tract 
of 24 piticnts The uiethral smears of 4 paticuta lecamc negative within a weeh following 
the conclusion of the fever treatments Suppl mental treatment chruinated all evidence of 
gonococcal infection of the genitourinary tract of tl o remaining 3 patients 

In 2 eiscs of chronic gonorrheal arthritis almost complete limitation of motion of one 
hnee joint reniainccl after the conclusion of the course of artifcial fever therapy Orthopedic 
manipulation (bnsement fored) under general anesthesia was done to separate fibrous 
adhesions Artificial fever therapv was rcmstitutcd immediately following the surgical 
manipulation Practicallv normal joint function has been rtsiored m both cases 



WHAT CAN BE EXPECTED FROM THE ORTHOPEDIC 
CARE OP ARTHRITIS? 


Loring T. SwAiAr, M.D., Boston, Mass. 


I AJI not joins’ to discuss the treatment of arthritis except to try to hria.s: tn 
your attention what can lie expected from orthopedic care in chronic artliri- 
tis. Tlie word orthopedic means “straight child.” Nowhere in the practice of 
orthopedic surgery is tiie name more truly exemplified than in chronic arthritis 
because it is so vitally important that every patient with chronic arthritis should 
lie propcrl.y balanced mechanically after he is well. Many patients with arthri- 
tis have been cured of the active disease but have been so crippled that they could 
do nothing. They might just as well have not got well. There must be complete 
understanding between the medical and the orthopedic physicians in every case 
of arthritis. In order to have successful results in arthritis, each physician must 
know exactly the plan of the other and what can be expected from cooperative 
treatment. What can the medical man expect from his orthopedic confrere? 

He can expect the prevention of the flexion deformities, if early protective 
.splinting can be started befoi’e the deformities have occurred. This means con- 
sultation at the very beginning of the arthritis. It means careful observation of 
the joints at frequent periods to size up the tendencies in each joint, and antici- 
pate the probable deformities which are likely to occur or are oceiuTing. Jond 
deformitie.s begin very early during the inflammatory period of ' rheumatoid 
(atrophic) arthritis. This must be appreciated b.v wliocver is in charge of the 
ease ; otherwise the pain with resulting muscle spasm and flexion will insidi- 
ously' produce deformity. At first tliis does not seem of great significance. It 
at this time that the deformity can be prevented most easily-. Complete rest of 
tbe joint for a jieriod of a few day-s to a week is often sufficient to cause a com 
plete subsidence of the aente inflammatory- reactions. Pain, so often due to 
slight, continued trauma of motion, can be entirely eliminated by complete rest 
in a plaster cast. It is difficult tor us to realize bow much trauma actuall} to 
part in the iiroduclion of inflammation in chronic arthritis. I firmly belic'O 
that at least 50 per cent of the inflammation in joints is Icept up by use durm? 
the acute stages of the disease rather than by the actual etiologic factor, iv m ^ 
ever it is. I also believe tliat a great deal of the capsular thickening and 
extension of pannus between the surfaces of tlie joint would be less U 
-were prevented. This has lieen our experience in the protection of joints m 
last eight years. Constant attention to details, with tbe use of plaster cas s 
shells for rest, we have found, has lessened danger of ankylosis and 
of the joints more than where the joints are not protected and rested. ^ ^ 
is all right at certain times in small amounts, but the time for motion 
carefully' chosen, and during the time of exercise tbe joint must be uu 
stant supervision and the pain and spasm reactions noted. 
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Another thing whicli I think it is haid for ns to lealize is that the use of 
supports must he continued oxer considerable lengtli of time e\en after it seems 
unneeessan The aftei cait of ehiomc arthiitis is almost more impoitant, if it 
IS conceivable than the fieafment during the active stage I am sure tint if tiio 
acute joints arc tieated bv complete lest, pain, swelling, and poimanent damage 
aie decieased I think that those who have tried this protective lest method of 
splinting will agree that far less analgesics aic ncccssaiv vvhcie joints aie pro 
fected and the mental ha/aid of pain is eliminated to a Jaigc extent 

The second benefit which we maj expect from oithopcdic ticatment is that 
many of the early conti action defoimitics of the joints can be stiaightened out 
without surgical interfeience, if collective splints aic used The same method 
as is used in the prevention of dcfoimitv can be csiricd out ovci a period of 
time, if a series of corrective supports are used 

The chief cause of flexion is pain Pain causes spasm Spasm causes con 
tiaction of the museles in an attempt to immobilire the joint If icst is artificiallv* 
secured, the nceessitj foi spasm is eliminated The joint relaxes and inflamma- 
tion subsides if it lias not become too great, the spasm lets go and the dcformitj 
IS corrected If defoimitj has alreadv started it still is not too late to expect 
some correction by rest and protection, so that oitliopedic consultation at this 
time IS still important 

Thud, opciative pioceduies to icstore functional use of the joints can bo 
instituted with a fair degree of success Itfinv times there has been a good den) 
of skepticism as to the possible eoiiecfion of dctoimitics bv opciativo moans Wo 
have been taught that opeiation was dangcious m aitliutis and was larclj sue 
cessful I think the leason for this is that we have not opeiatcd at the light 
time, wo must wait foi the disease to subside howcvci, and until the patient is 
able to stand the operation It 1ms been mj cxpeiience that opciations on aitlint 
1 C patients weie peifectlj possible and no more dnngoions than in othci patients 
Tlieie seems to be no more likelihood of ankvlosis oi infection or of lack of bone 
union m chionie atrophic aithntis than in nnj other disease, provided the 
opeiation is pei formed after the disease has been quiescent for at least three or 
foiu months, longer, if possible oi when the patient has developed a sufficient 
lesistance to the disease and is gaming v\ eight stiength, and vitalitv I think 
it IS as wrong to operate on a patient with cliionic iheiimaloid aithntis oitho 
pedieallj, as it is to lemove a focus of infection it the iwong time and in a state 
of depleted resistance One of the operations whicli Ins been most successful 
in eoirection of deformitv m chionie aithntis is smoicctoniv, foi the removal 
of tlic svmov lal tissue winch blocks the joint motion Just as a semihinai cartilage 
pievciits complete extension, so (he s 3 noviaI 1i*=siic, being sensitive, produces 
pain when pinched, and losnits in flexion Good motion is often secured bv its 
removal Tliore arc ceitain dangeis in this tv pc of opcntion, and it is indicated 
oulv in a limited numbei of cases wlicie (he antciioi pait of the knee under the 
patella in the supiapntellai pouch is filled with misses of inflamed svnovinl 
tissue and pannus Tlieie is dangei of limited flcxinn due to adhesions under the 
patella 

Aithroplasties are often quite successful in elbows and knees but not so good 
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ill iiips, shoulders, and feigevs. They are indicatecl where the Joints are anky- 
iosed. Good results are visual in elbows and knees. The third operation, the 
posterior eapsiiloplasty of the knee, may be very successful wliere the knee is 
flexed, only partly .snhluxated, and where the posterior capsule i.s very thick, 
indurated, and too tight to be stretched by manipulation to allow the knee to 
come out .straight. It girc-s exeeedingly stable, .straight knees with n.snnlly in- 
creased range of motion. 

The reeducation of muscles should be undertaken prior to operation in order 
that motion may be secured as soon ns possible after the operation. Physical 
education is vitally important in the after-care of the chrome arthritic, heeause 
in walking it is essential that the body be so balanced that tliere is the least 
amount of strain on the Joints of the legs. This means corrective posture wod 
in oi’der that the trunk may be used normally, that the strain on the liips anc 
knees and feet is llie least possible, and particularly that the strain on the necl; 
and hack is eliminated. Only through putting the body in the best possible con- 
dition can wc expect to keep the rcsi.stance. of the chronic arthritic patient at the 
high level, prevent the strain on the Joints, and prevent recurrence of symptoms. 

Flat leet. bent knees, flexed hips — ail produce strain and result in back, 
shoulder, and neck strain. A deformed body is always lacking in resistance. It 
is true of lateral curvature and is true in arthritis. We have never succeeded 
in scenrine .-satisfaetory use of flexed knees. It has always caused trouble sooner 
or later A lordotic back ahvays causes pain some time, and strains other Joints. 
Therefore arthritic patients, because of their Joint damage, must be particularly 
protected from strain. 

DISCUSSION 

DR A a, sUAXDS, .IR„ DraUAM, N. C.— Tba problems wlilcb the ortUopedist te t» 
meet would be less serious ones if artbritic patients were e.vamined and treated e-arly. 
plea whieh Dr. Snaini is waking to the general practitioner is to refer patients for ertlicpc®'^ 
care before crippling ilefovmities ocrur, I am convinced that 75 per cent of the ortlwp®!'® 
work in the ooi rertion of deformities in arthritis would be nnnecessaiy if preventive meimee 
were practiced. In lUe treatment of these cases the physician must have a tremendous wsoBat 
of patience and optireisin, but the arthiitie patient is the most grateful iudividual for ft® 
relief of pain and for the least improvement in joint function. , 

At the Duke Ilo.spital we have felt that in some patients with contracted knees an 
elbows a manipulation or stretching of the joints can be accomplished with less force 
a greater number of knee.s can be straightened after fever therapy smeh wore easily than woe' 
be expected without thi.s tre.atnient. We liavo felt that the excessive heat had a softe®”*? 
effect upon the adhesions. Our experience in the treatment of atrophic arthritis has ««« 
that very seldom is there permanent relief of symptoms following fever therapy alone. 

Dr. Swaim is to be congratulated upon the most excellent results obtained in th« 
went of these patients he has shown. 

DB. DENIS S. O'CONNOR. New H.ave.v, Coxx.—Dr. Swaim represents the idea! 
titioner to handle arthritis. Essentially an intermst, he has the vienTfoint of the 
but with his orthopedic training, he is competent to handle the .joints themselves while 
bringing the arthritic disease under contfol. The viewpoint of the internist and the 
ing of the orthopedist in one practitioner is what is needed for the most effective hsa 
of arthritis. _ 

The problem might ’ . divided into the treatment of the disease and protectioa 
joints. The disease may be, bnt is not necessarily, mainly in the joints. The " 
disease ore very definitely in the joints. 
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Arthritis is a medical problem and becomes an orthopedic problem onl> if the medical 
attendant fails Arthritis is an orthopedic problem from the beginning if prevention of 
deformity logically comes within the proimce of the orthopedist There can be no dispute as 
to the province of the case if the internist is capable of canng for the joints, and it would 
‘seem to be within the scope of this Asso^iition to sunev the teaching of orthopedies an Ou” 
medical schools to see it the medical practitioner is being taught tl c basic facts pertaining 
to joints 

Trauma m relation to arthritis c nnot be oieiemphasized In true infectious arthritis 
trauma is frequently the localizing factor In hjpertropliic artliritis, it is an e‘>‘>ential ctiologic 
factor In. tone arthritis it is a sustaining factor Trauma must be thought of in xts widest 
sense and may be classified as “physiologic,*’ meaning the trauma of physiologic use, 
“occupational,” meaning the trauma uliich arises from the repeated use of a joint in oc 
cupation, and * ' nccidental, “ TepTc’>cntiiig that tiolent form which the uorcl traum i usually 
connotes 

Theorcticallj the optimum position of use of a joint o correct postuic uould result in 
a minimum trauma to the joint but you all Know hon infrequently the physiologically correct 
posture IS met with in daily life 

The flat feet, the bent knee*? the exaggeratid spinal curves the sagging shoulders are 
faults of posture producing strains Muscle training nitli the help of corrective ‘mpports 
mil prevent the fliied deformities uliich usually call foith surgical measures 




THE TKEATaiENT OP ATROPHIC (RHEUMATOID) ARTHRITIS 
WITH LEUCOCYTE CONCENTRATE* 


Edward F. Hartung, M.D., New York, N. Y. 


T he administration of whole Imman leucocytes by subcutaneous injection 
in atrophic (rlieuinatoid) arthritis patients was suggested to us on theo- 
retical grounds. These theoretical considerations, the method of preparation 
of the leucocyte concentrate and the results of this type of treatment are 
presented below. 

The research of the last thirty-five years in atrophic (rheumatoid) arthri- 
tis tends to show that two factors ar-e. operating. One is infection, and the 
other a fundamental constitutional derangement which allows the infection 
to produce its characteristic effects. The details of these two factors are still 
matters of continued dispute. 

In the face of undoubted evidence that infection plays an important role 
in atrophic (rheumatoid) arthritis, we find very little change in the circulat- 
ing leucocytes. It is agreed that the typical blood picture in chronic arthritis 
is as follows : a slight secondary anemia, a normal leucocyte count, a normal 
neutrophilic ratio but an increase in the proportion qf j^oung, nonfilamentecl 
neutrophiles, causing a nuclear shift to the left, and in many cases a tendency 
to lymphocytosis.'"* 

If infection plays a large role in atrophic (rheumatoid) arthritis, it is obvi- 
ous that the leucopoietic functions of the body do not re.spond in the usual way. 
The hemopoietic function is likewise depressed. Anyone with experience in the 
treatment of arthritis has noted how resistant are the low red blood cell count 
and hemoglobin to the best possible con.stitutional treatment. This lack of 
response on the part of the bone marrow may be due to the effect of some 
toxin, or, in the case of the leucocytes, to the fact that whatever infection 
is present in atrophic (rheumatoid) arthritis is so low in virulence that it 
does not .stimulate the bone marrow. Another possibility is that there is a 
fundamental hormonal deficiency in atrophic (rheumatoid) arthritis of a type 
simulating the deficiency in pernicious anemia. As far as I know no study 
of the bone marrow in arthritis has ever been published. 

In i-eeent yeans a great deal of the thei’apy in arthritis and other apinn 
ently infections diseases of low virulence, has taken the form of injections 
of heterogeneous sub.staiices to produce what is called the nonspecific protein 
reaction. The mo.st marked characteristic of the reaction is the leucocyto-sis 
and neutrophilia. Even the admini-stration of the so-called .specific vaccines 
has this concomitant effect, and it is suspected by^ many that their sole ue 

•From the Department of Pathology and Bacteriology and the .vrthrlti.'! Clinic ot 
Xew York Post Graduate Ho.spltal and Medical School. 

This -work was supported by the Josiah Macy, Jr„ Foundation. 
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IS m this leaction Whije the noaspeofic piotein reaction is ficijuentij bene- 
ficial, it laielt proies ciiiatue aud <;o othei inetlKidi to stinudate the iiii 
elopoietic function hai e been soupht 

One of these is tbe administntioii of luicleiii Nuclein 1ms been used to 
stimulate bodili lesistaiiee since IdOS- at fiist einpuicalh A latioinl basis 
for this use was laid hj .Taekson iii 1924 -nlio denioiistiated the cMstence of 
pentose nucleotides in normal linmait blood Siibseqiieiitlj it i\as slioiiii br 
Doan and his conorkers' that nucleic acid and its deii\atues stimulate the 
mi elopoietic function of bone maiiou iii tahbits Doan attnbnted to these 
substances qualities of eliemotactic matniative and initiatory stimuli for neu 
troplulie tnielocytes, iilien the basic mesenchimal tissues from iihieli they 
aiise aie in a condition to respond® 

Doan and others in 1928’ and again in 1932® summarized the situation 
to date The action of these compounds in stimulating the bone man on 
probably simulates a normal phjsiolngic inecliaiiism Sabin’ slioned the 
piesenee of nonmotile polymorpboiuiclen nentropliiles in noimal linng blood 
This suggested to Doan’ the hypothesis that the disintegration piodiiets of 
these cells, one of iihicli is nncleie and supplied the stimulus to the bone 
marron for the production of nen cells As is nell hnonn clinical appliea 
tion of this tlieoij lias been found in agr mulocitn. angina, nheie fasorable 
elinioal and hematologic results ensue ithen pentose nucleotide K96 is giieii 
Ultras euoush Eeziukoft"" published the fiist leport on tins subject in 1928 
The lujeotioii of leucocytes, one of the most impoitant constituents of 
nhieli IS nucleic acid, to stimulate bodily resistance began iiitli Hiss in 
1908 He used labbit leucocytes obtained In pleuial injection of aleuionot 
Aftei tiienty four hours 30 to 60 c i of turbid fluid iias obtained Tins nas 
centiifuged, the cells n ashed ni saline and emulsified ni distilled iiatei 
Both supeinatant fluid ,and cell residue iicrc used separately and togetliei 
Hiss concluded that these e-rtiacts had a distinct modifying and curative 
action iiben giyen subcutaneously and intiapeiitoiiealh to rabbits and guinea 
pigs His results in liuiuan epidemic iiicnnigitis'' and lobai pneumonia’- led 
him to conclude that he nas dealing mtli ‘an agent iibieh fiutliei clinical 
test yvould not unlikely piove of definite therapeutic yalue ” 

Subsequently yery little nas done nith leucocytic coiiceiitiate until Stiumia 
in 1934” claimed to demoustiate that lutiamiisculai injections of tins ma- 
tenal fiom human donors into pitiuits nitli seieie neutropenia yvere folloyrcd 
in most oases by an iiiciease of mature gi.imilocy tic cells in the ciiciilation 
togetbei With aliment impi oi ement In tliiee noimnl people lieatcil and 
studied in this way, none slioned an incicasc of graniiloey-tes oi young forms 
aboye the noinial physiologic fluetiiatioiis Dolloning Strunna s method 
Dsiidson and Sliapiio' used Iranian leucocyte concenti ite in one case of nen 
tiopenia iibich follow eel the use of dinitioplieiiol 

Aiiotiiei method of leucocyte admimstiatioii is by nliole blood transfn 
Sion It IS agreed by all that ttaiisfiisioii sfiinnlafes the blood forining time 
tions This effect may m huge part be due to the disnitegiation ot the 
injected leneoeytes Tiansfusions ate being used bi ns in atrophic (rlien 
untold) arthufis yiitli definite beneficial lint certainly not (nratne effect 



538 


THE JOURNAL OP LABORATORY AND CLINICAL MEDICINE 


^Ye deckled to use leucocyte concentrate in atrophic (rheumatoid) ar- 
thritis because of the nucleic acid content of these cells, and because it ivas 
thought that normal leucocytes might contain a hormone lacking in patients 
with atrophic (rheumatoid) arthritm. 

PREPARATION OP LEUCOCYTE CONCENTRATE 

The leucocyte concentrate was prepared in the following manner. A 
healthy donor was selected and the presence of venereal and other active 
infection was eliminated. Three hundred eubie centimeters of blood were 
aspirated by venipuncture into sterile bottles containing 50 c.c. of physiologic 
saline and 20 c.c. of 10 per eent sodium citrate. This material was centrifuged 
for one hour at 2,600 revolutions per minute in tubes one inch wide by six 
inches long. After removing the serum, the supernatant leucocyte layer was 
drawn off in sterile Pasteur bulbs. This material was pooled, again cen- 
trifuged in the same manner, and the supernatant leucocyte layer was drawn 
off and placed in rubber-capped vaccine vials. From 300 c.c. of whole blood 
the yield of leucocytes, partially mixed Avith red blood cells, was from 25 to 
30 c.c. Porty-eight-hour sterility tests were made. 

This material was kept on ice and 3 to 6 c.c. was administered to each 
patient intragluteally, in some cases three days a week, in some soven days 
a week. The treatment was kept up from three weeks in one case to nine 
months in the ease longest under observation. The local reaction about the 
site of the in.iection was negligible. There ivere no evidences of general re- 
action except in one instance, ivhere it was subsequentlj’’ found that the leu- 
cocyte concentrate was contaminated. 


METHOD OP ADMINISTRATION 

Ten patients with atrophic (rheumatoid) arthritis ivere selected by the 
usual criteria. Their condition ranged in severity from marked generalized, 
cripplmg deformity in a child ten years of age, to mild but definite arthritis 
in elderly sub.ieets. A summary of one case ivill give an idea of the pro- 
cedure used. 


Case 1. — (No. A9o348.) Female, aged twenty-eight. Diagnosis; atrophic (rlicumato’'^) 
artliritis. Symmetrical, generalized periarticular swelling with marked limitntion of motion an3 
pain on motion of hands, wrists, elbows, shoulders, and knees. Agglutination reaction ior 
Streptococcus hemohjticns AB,. and NT^ positive to dilution 1-320. Initial sedimentation rate 
49 mm. per hour. The blood count was as follows: red blood cells 3,400,000, hemoglobin 6S 
per cent, white blood cells 9,300, polymorphonuclear neutrophiles 64 per eent, mononuclears 
4 per cent, lymphocytes 32 per cent. 

On Sept. 13, 1934, 1 c.c, of leucocyte concentrate was administered intragluteally, am 
rapidly increased by almost daily injections to 3 c.c. and Uiereafter varied from 3 to G C'C- 

In four weeks there was marked improvement in the patient’s condition. She was de- 
cidedly stronger, had less pain, and almost nnlimited motion of the upper extremities. S'le 
resumed her household duties for the first time in a year. She discontinued the use of aspirm, 
whereas formerly she had taken up to 43 gr. a day. She noted a decrease of pallor in her 
skin, especially her hands. 

After the first month progress was less marked. Once she had urticaria for one "eeh- 
Improvement has been irregular but continuous, so that on the last examination on Maj b' 
1935, she had unlimited motion and was free from pain except in her knees. Up to tlii.s date 
she had received 412 c.c. of leucocyte concentrate. 
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Daring treafmrnt blood counts ucre repeated There iros no change either rn the Jeoee 
i)le or in the enthroevte count Tlie .cjimentation r-tc ffiictmted from to 40 mm an hour, 
the last feat on April 30, being 40 mtn 

The other lune pntient? Minilaih Heated, although the duration of 
treatment less A sunimai'\ of tJje fhcnpeutjc results jn these cases js 
given belou It is importsut to pomt out that although one of the theoretical 
reasons foi the administration of tlif lellcoc^te concentiate iras to stimulate 
the bone matron, lu no case uas a change in the leucocvtes observed above 
that attributable to tlie normal pbi'siologic fliictintions In one case ivhere 
man-v counts weie made thronghoul tuo <H\s tlie same results were obtained 

SUMMtr^ or PESULTS 

Ten cases of atrophic (ilKiinntojf)) irthntis hate been tieated with leu 
cocstc concentrate ]So ease can be coiisidoied cuietl Si\ patients sbou 
decided sMnptomatic and general constifntioinl improvement In the re 
mamuig four patients impiovement uas oii/\ slight oi qticstiomble Improve 
ment consisted of a decieasc m pain an mcieose in loint motion^ and a feeling 
of increased strength and well being Hi ->0 changes were not, houever, ac 
compnnicd bj improvement m the bl< od p etuio or in the sedimentation rate 

orsf I '.SI IN 

It IS clear to us that intragliit<»4ii in me inn's of leucoevte concentrate have 
a definite beneficial effect in some c^>e^ ot iirophic irlieumatoid) arthritis 
The effect is apparentlj in no wav specifn In vuu of the laek of change in 
the sedimentation rate, it appear^ that its eflect is i onstitutional and only 
indirectly affects the arthritis Its mode of action is obscure The amount 
of nucleic acul present in the injected leiwocvt^s is not sufficient to affect the 
blood pietuie The beneficial effpct raav be piirelv a nonspecific protein reae 
Hon but the effect was obtained more qiiichh ms more lasting cand in even 
waj fai supeiior to that obtained bv anj foreign protein so far used hr us 

An attempt was made to use animal leucoejtes Ticsh sheep and horse 
blood was obtained and the leiicocjtcs were centrifuged off m the w,iv de 
scribed above The local and general reactions were so severe however, that 
this method had to be abandoned 

CONCLUSIONS 

1 The intragluteal injection of whole human leucocvtes into patients 
vrith atrophic (rheumatoid^ arthritis is followed m some eases bv prompt 
improvement in the joint symptoms and in the general well being ot the patient. 

2 In no instance was the patient considered cured 

3 The injections of leucocyte concentrate did not change the total cir- 
culating Icucocj tes, or their relative proportions bev ond the usual physiologic 
fluctuations In no case vvas the sedimentatioii rate significantly or perraa- 
neatly changed 
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THE USE OP CINCHOPIIEN IN THE TREATMENT Or CHRONIC 
ARTHRITIS 


R G SN\Dr:R, MD,C H MD,C A Zou , M D , LfAIoi \r C 

Khhhi, MD, P J Lust KD, Nfw York N *i 


/ YTRODUCTION —AiUnihs is the most disibliiit^ incl costh ot tlie eluonic 
disease; It iias knoiui to the ancients ind numerous remedies for its leliof 
have been ad\ocTted dovn throutth tljc a^cs Its incidence tod^^ is of no less 
impoHaneo than that of i ^ycneiition a"o If is cstnmtcd tint m this countn 
arthritis is more pie\alcnt thin lu*n iciiiosis and heait disease combined 

During the past fifteen scais r**}’!*! id\ inces ha\c been made in oni metli 
ods of treating this malady This is to a laige extent the losiiU of a bettei 
understanding of its classification ami ot the \aiJOiis etiologic factois that tend 
touard the peisistencc of the diseo'^t ^nie no single otiologic factoi has boon 
discosered as the sole cause ot an\ of ll \ oious t\pes of aitlnitis it niturall\ 
follo^vs that we must utilize to Ihc tullisj < \icnl c\cr\ efficient method vo haso 
at our disposal foi combating its onset an! pio/iess 'While not in am vas 
wishing to detract from the cudir which should be guen to such well Known 
methods of tieatment as lest dictm mcasuics umo\al of foei of infection 
phjsiotherap\, postuio climate cle the mihois tcel that the diug tieatment 
of arthritis during lecent times Ins not lecened the piopcr degiec of atton 
tion which it justlj desenes H uouM 'ippiai th it i)erJnps this Jni\ he due 
to four factors (1) The dosmes cmploecd m most instances line not been 
large enough to secure the desired thfiapeutn icsult liecause most iilnsicinns 
use minimal doses, whereas tlic method of choict is to incicase the dose giadualh 
up to the point of intolerance (2) In mln^ instances tlie use of medicition 
has not been persisted in for a sufficient length of time (3) The ]>ic\ailiiig 
impression of the medical profession is that the relief seems to be due cntiieh 
to the analgesic effect and thc> lii\c cnfireh neglected to laKc into considoi i 
tion the beneficial effects on the fcidnca and the liiei in stimulating increased 
elimination of nitiogcnoiis waste pioducls rinillL (4) Cinehoplicn oui most 
important diug, has been too Instih condemned b\ m un pin sunns bc( uisc 
of reports in the literatuic which seem to indicitc that tins diug and its derna 
Uses aie toxic to the Incr and K^dne^, bcciusc miin dciths from acute aellow 
atrophj Irnac been attributed to its use In spite of this increasing appiehen 
Sion the authors of this papei In^e continued to use cincliophon routineh in 
all cases of chrome aitiuitis ovei a peiiod oi ten ^cll^ about 1,800 cases m 
prnatc practice and 7G0 m hospital clinus md ha\e ncier seen a single c isc 
of jaundice from its use during that time During the past (luce or foui ^eirs 
the authors ]m\e met scicral ptominenf jilnsicinns who hait stated ihnt tlic\ 
had gnen up the use of cinclio}ihen ontireh on aceoinit of llie iillogod toxic 
effect upon the luci In one hospital an older was sent forth piohibitmg am 
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j)li\sieian in the institution from prescribing cinchophen. !Many other phy- 
bicians refuse to administer this drug for fear that they may later become 
iinohed. from a medicolegal aspect, in ease the patient should develop jaundice 
from any cause. The authoi’s do not contend that cinchophen is an entirely 
harmless drag, but they feel that the reports of liver damage have been grossly 
exaggerated and that a careful analysis of these reports would prove valuable 
in an effort to clear up the conflicting views on the subject. 


SHORT HISTORY OF DRUG THERAPY IN ARTHRITIS 


Brunton’s Therapeutics and Materia Medico of fifty years ago set forth 
the merits of oier a hundred remedies for the treatment of rheumatism. Fore- 
most among these ivere eolchicnm, sodium salicjdate, and potassium iodide. 
Since benefits were attributed to so many different drugs, it was obvious that 
there was no one which was really effective in all cases. Colchicum, a natural 
product, for example, in sufficient doses relieved the pain in gout promptly and 
satisfactorily but caused marked gastric irritation, weakness, and diarrhea. 
Salicylates (originally obtained from oil of ivintergi’een although later sjuithe- 
sized) sometimes produced not only irritating effects on the stomach but had 
the distinct disadvantage of producing renal damage when doses large enough 
to be effective were employed. 

An attempt was made by various investigators to obtain a satisfactory 
compound which would adequately relieve pain and at the same time not upset 
the gastrointestinal tract. Cinchophen obrtously met these requirements. 

History of Cinchophen Therapy — ^Nicholaier and Dohm^ in 1908 called 
attention to the fact that this product was an excellent analgesic and antipyretic 
in rheumatic conditions. They believed that it definitely increased the excre- 
tion of the end-products of protein metabolism, more especially uric acid and 
urea. 


Davis- confirmed the fact that it ivas an excellent analgesic, etc., and also 
stated that it diminishes congestion of the joints. 

Fine and Chaee= believed that the beneficial effects these patients had were 
due to the increased penneability of the Iddney. 

Folin and Lyman* demonstrated that the increased uric acid in the unno 
following the administration of cinchophen was representeyl by the amount o 
this substance that had preidously accumulated in the blood stream due -tu the 
associated kidney insufficiency. . 'f„ 

iilcLester” stated that the use of cinchophen diminished the amount of 
uric acid in the blood 50 per cent and inei-eased the output of -uric acid i» t’® 
urine 300 per cent. 

Nicholaier and Dohrn* pointed out that the output of uric acid is greatest 
in the first thirty-six hours after administration and following this period, an 
remains at the normal level for the duration of the use of the drug. However, 
they pointed out, if it were discontinued for a few' days and then started again, 
tliey w'erc able to reproduce an increase in the output of uric acid. 

During recent year.s considerable attention has been devoted to the effed 
of cinchophen upon the liver. 'Bnigsch and Horsters” found that sodmn' 
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cinchophen given in doses of from 0 8 to 3 gm. increased the secretion of bile 
from 8 to 8G4 per cent. The total quantity of solids, acids, viscosity and sur- 
face tension quotients and pigments of twenty-four-hour collections irerc all 
increased. 

Grunenherg and Tillman’ reported increase in bile in tlie duodenal contents 
following the administration of einehophen to healthy individuals as well as pa- 
tients suffering from catan'hal jaundice. Bmgsch* reported favorable results fol- 
lowing the use of einehophen in treating jaundice and subacute atrophy of the 
liver. Liehtman® confirmed this statement and showed that single or even 
repeated doses of 0.45 gm. of einehophen are not to.vic, even in the presence of 
severe damage to the liver. TfendeP® obseri'ed what Davis^ later confirmed, that 
the use of einehophen diminishes congestion in and around inflamed joints. 
He believed that this is probably due to the paralyzing effect of einehophen on 
the ameboid movement of the leucocytes. lie argued that the increased amount 
of protein throivn into the blood stream is the result of the destnietion of the 
leucocytes and is sufficient to explain the increased excretion of uric acid fol- 
lowing Ihe use of this drug. 

Reports of Toxic, Action of Otnrhophen . — In 1913 Phillips” first described 
shin reactions to eincliopheu. This i-eport was followed by similar ones from 
Schroedori’= IVorster-Drouglit,” Reiehle,” Cabot,” Parsons and Harding,'" and 
Eabinowitz.” These observers felt that it was a dangerous drug to uso; that 
many people bad an icIios}Tiera.sy to it and that even small doses might initiate 
an attack of jaundice whicli occasionally proved fatal. 

In October, 1932, J. S. Davis, Jr.,' compiled an e.vcellcnt review of all the 
literature on the subject and also at the same time published the results obtained 
in a series of 200 consoeutivo cases in which the patients had been taking cin- 
chophen and neoeinchophen. No fatal results were observed. Thirty patients, 
however, liad some toxic sj-mptoms. None of these were of a serious nature, 
and none of the patients were confined to bed because of symptoms. 

In 1931 33. P. C. 'White"’ made a carefnl study of twenty-one selected 
eases of advanced arthritis. All the patients look two cap.snles of Mono-iodo- 
cinehophen three times daily for periods ranging from seventeen to twentj'-fonr 
weeks. She emphasized that, while there have been a number of deaths attrib- 
uted to the use of cincliophen, there is a relatively small number of proved cases 
in proportion to the amount of einehophen and its derivatives consumed in the 
United States, wliich was approximately 90,000 pounds a year. She pointed 
out that the symptoms of to.vicity and their severity are not in proportion to 
the length of time the drug lias been taken, nor to tlic amount of the drug 
ingested. At no time during the obscrralion period did the c.xtensivc labora- 
tory studies made of thc.se twcnfy-onc patients show any variation from the 
normal. Eaton"* also confirms these observations. He has treated several thou- 
sand eases in the Artliritis Clinics of the Flower and Metropolitan Hospitals 
of New York, and has never seen a case of jaundice following tlic administra- 
tion of cineliophcn. Ho has recently given 0,000 intravenous injections of Ji/n 
gr. of einehophen combined witli 34 per cent lic.xametliylenelcframine, together 
with the oral administration of einehophen in these' ca.ses, withonl any delete- 
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riovis results. Fine and Cliaee’ felt that cineliophen and neocinchoplien were 
the drug.s of choice when for any reason it seemed de.sirable to favor the kidney.s. 

Reports on Animal Experiment aiion with Cinchoplien. — ^Barbour and Lozin- 
sky-® of McGill University have demonstrated by animal experimentation the 
relative toxicity of cineliophen and its derivatives. The results of their experi- 
ments showed that aspirin in dogs is more than twice as toxic as cinchoplien. 
when given by mouth. A careful review of the literatui’c to date fails to reveal 
any authentic reports of liver damage in experimental animals. 


Reported Cases of Cinchoplien Poisoning. — It would seem well worth while 
at this point to attempt a critical review of the reported eases of cinchoplien 
poisoning and to cite our own clinical expei’ience which covers some 2,560 cases 
over a period of ten years in an effort to counteract the apprehension now .so 
prevalent in the medical profession with regard to the use of cinchoplien. Be- 
tween the years 1013 and 1933 the literature reveals a total of 131 eases of cin- 
ehophen poisoning, 96 of which can be immediately excluded, 48 of tliese ea.sc.s 
because of fragmentary data and the other 48 cases because there were no 
autopsies or operative proof to confirm the diagnoses. In the 96 eases of this 
series which we exclude there were 30 that showed as their toxic symptoms only 
urticaria. Such cases should not be considered in the same category as tho.se 
which developed jaundice, acute yellow atrophy, or even those in which death 
occurred folloudng the alleged use of cineliophen. The authors do not deny that 
in rare instances slrin reactions do occur coincident with the use of cineliophen. 
but they have also seen it occur with equal frequency after the u.se of oflier 
dnigs, vaccines, and occasionally after colonic irrigations. In our eases, since 
we use all of these methods of treatment in almost every case, we never could 
be sure that the ui-ticarial lesion was due solely to the use of cinchoplien. The 
urticarial reaction is unpleasant, but it is not dangerous and does not interfere 
in any way with the successful outcome of the case. It can usually be con- 
trolled by the elimination of the drug and the use of adrenalin and/or sodium 
thiosulphate. Of the remaining 66 cases, it is obvious that the diagnosis, even 
in the hands of expert clinicians, was so uncertain that no definite conclusions 
could justly be drawn as to the cause of their jaundice. Consequently, it would 
be most unfair to consider these eases in any critical review of the reported 


eases of liver damage alleged to cinchoplien. 

The 35 remaining cases came to postmortem. Ten of these obviously had 
other causes of death, viz. ; 2 followed operative procedures and 8 had a typiwl 
cirrhosis of the liver. In the remaining 25, death was attributed to acute yel- 
low atrophy' of the liver. A careful study of these cases, however, reveals fimt 
in 7 eases other etiologie factors ivliich in themselves could account for th^ 
pathologic changes were found in the liver, viz.: (1) abscesses of liver an 
lungs; (2) previous history of eclampsia; (3) history of recurrent .severe attacks 
of tj-phoid fever; (4) "Wassermann 4-plus ; (5) history of having received 
c.c. antipncumococeie serum followed by a severe serum reaction; (6) 
erable cancer of the cervix; and (7) pituitary tumor. Thus, out of all 
cases of cineliophen poisoning in the literature (131) thiuugh 1933, ni mrt 
c'whtcen (13 per cent) did the pathologic findings support .such a clinical ciCr 
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nosis The pioof that cinchopheii did cause death m these instances hinges 
upon the single fact that the patunis de\ eloped acute ■veIlo\\ atroplij coincident 
with the administiation of tlic dnig It seems to the authois that the ciiticb of 
this ding ha\e assumed a gieat IlsponsIhIIIt^ in chiming that tins is pnma 
facie endenee of guilt on the pail of the diiig emplo 5 cd because tlie^ (the 
critics) arc faced with the undeniable fact that acute aelloM atrophj occuiicd 
long hofoic cinchophen aias c\ei utilized therapcuticalh 3roieo\ei, acute jel 
Ion atroph} occurs nith iclatne ficqucne\ and maj occiu in patients nith 
aithiitis nho ha^c ue\er had cinchophen It cannot be denied that, uhen it 
does oecui in arthiitis, the onset ot acute jellon atiopln m.n meich be a 
coincidence 

In the state of Nen Yoik alone in the jeai-s tiom 1923 to 1933 thcie neie 
712 deaths from acute ^ellon atropln in 7 174 572 hospital admissions The 
authors take the hbeitj to assume, attei eomjiainig the abo^e figures, that if 
all cinehopen administiation neic stopped immediatelj, acute mellow atrophj 
nould still go on in the gencial population at the same late 

Chance Toxic Dose — In the eight \c<u pciiod fzom 1924 to 1932 incliisne, 
there nere about 060,000 pounds of ciiKlniplien pioduccd and consumed, repic 
senting approximately 660 million doses ot 7^ > gi eacli Despite this, during this 
period there weie onh 38 lepoiied dciths m the I’nitecl States attributed to the 
use of this diug, making the chance to\ic dose 1 17 000,000, which is as low as 
one could roasonabU c\pcct foi am acti\( thoiapcutic agent Cinchophen is 
not a harmless ding, but it is a \in effocti\e one and when used with propci 
care and reasonable piccautions, its benefits fai outweigh its limitations In 
leplj to a recent querj the lomnat of the Amo icon Mcdxcnl stated 

that, “WTien he gi\es it with piopti piecautions, the plnsieian cauies no more 
liability in the piescriinng of tins than he docs of am othei potent agent ” 
Sahejlates and enichoplieix can safeh be administered in Neiw laige doses and 
represent a fortunate combination ol both anlipMctic and analgesic qualities 
which make them more suitable, comonient and dcsuablc than the emplo\ inent 
of two or more diugs possessing the same actions induidualh 

Depoit of Pci'ional Expeimicc iitfh the h%c of Cinchophen — The authors 
ha\e been using cinchophen almost loutinch in piuatc piactiee and in the 
Arthntic Climes of the Hospital foi Kuplurcd and Ciipplcd of New Voik, and 
the Roosc\elt Hospital of New York during the past ton ^eals Not onh ha\c 
no deaths oecuired but the> ha\c seen onl} one mild case of catairhal jaundice 
and ha\e ne^er seen a case of sc\ciejaiiiulice or ot acute aellow atiopln following 
the use of cinchophen It must be admitted that thc^ lm^o onl\ seen an oc 
casional attack of uiticaiia These aie seldom stiions as tliej last onh i few 
dajs and arc easih eonti oiled b\ stopping the drug In obstinate cases the at 
tack can usiiallj be quickh tcimmatcd b> the use of Inpodoimic injections ot 
adrenalin with or without the intin\cnous use of sodium thiosulphate In nian\ 
of those cases the urticaria definitely was pio\ed to be due to some otlici etiologie 
factor The authors ha\e used cinchophen combined with uiotropm inti l^enomI^ 
m a series of fifty cases and ha\t not noted any deleterious or to\ic etTccts 

Ou> Method of Admini^tiation—Thc authors usually start the use of cincho- 
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plion mth doses of p:r. throe times daily, but it is important to emphasize 
that in the be^innin" of the treatment they insist iipon seeing the patients three 
times a week so that any ease of gasti-ic irritation, nansea, or itching may be 
noted as soon as it develops and all medication discontinued. They have fre- 
quently found that at a later date they can start with a smaller dose and con- 
tinue to administer the di’ug safely. The patient is not allowed to know what 
dmg he is taking. This control is rigidly enforced as the authors do not believe 
that einehophen is a safe drug to be sold over the counter, and feel that prob- 
ably most of the reported toxic effects of einehophen have been due to self-medi- 
cation. 

If tbe use of three tablets of 71/2 gr, each a day is not sufficient, the dose is 
increased to four a da 3 '; but the authors find that this is about the largest dose 
that can safely he taken by patients over a long period of time. In ease the pain 
is not relieved the medication is reinforced by adding 5 gr. of aspirin three times 
a daj’. An additional factor of safetj^ is the fact that a great many of the' pa- 
tients have had colonic irrigations during the time they have been talcing the 
einehophen. Control of the gasli’ointestinal tract of the patient tends to facili- 
tate the use of einehophen in patients who do exhibit signs of gastric irritation 
from the drug by proper dietaiy measures and the use of colonic irrigations. 

Neoeinchophen is generally believed to be less dangerous to use than 
einehophen, but larger doses are required to obtain the same degree of 
clinical improvement. The iuereased doses of neocinchophen produce the same 
gastrointestinal and urticarial di.stnrbances which oecasionallj’’ result from the 
use of einehophen. The patients object to ingesting tbe larger doses of neo- 
einehophen and to the greater cost of this drug. In practice, therefoi’e, cm- 
chophen is the more desirable drug to use. 

SUMMARY 

The historj’ of einehophen is reviewed. The action of the drug, its usefulness 
in the treatment of arthritis and in liver diseases is discussed. The toxic actions 
of einehophen which are reported in the literature are remewed. Of 131 cases of 
einehophen poi.sonii^g repoihed in the literature between tlie years 1913 and 1933 
onlj’^ 18 had pathologic findings to support a clinical diagnosis of liver damage 
following tbe use of einehophen. In a critical review of the literature covering 
these twenty years the authors found that there were only 18 deaths, and that 
approximatel.v 90 million doses of einehophen were consumed during this time. 
They therefore feel that the chance toxic do.se is too small to preclude the use of 
tins medication. In 2,500 eases treated by the authors with the oral administra- 
tion of einehophen and 50 eases treated by intravenous injection of einehophen 
there has been no emdence of liver damage. The authors believe this is due 
largely* to the rigid control thej’’ exercise over the use of the drug and to tbe ae 
that thej' see their patients every third day for the first two weeks of its admin 
istration. It has been empliasized that they ncr^er give over 30 gr, a day. At ^ e 
same time the importance of keeping the gastrointestinal tract in good condition 
has been stressed. A reriew of the literature shows that one group of clinicians 
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believe that the use of ciiRliophen is daiigcious, and gue as then leasous its toxie 
action on the Inei, mIiiIo tii efunUi mpII qinlifiod gionp of clinicnns maintain 
that thcj, list cmclioplien, both Imu and iliroid, foi its stimulating effect on the 
In ez m cases ot catai ilnl oi e\( n sc\eic i luudue The CNpeiicnce of the authors 
in 2,500 cases uould seem to taioi the l.iftci iieu, and uould seem to indicate 
that the fatal cases of acute \eIloi\ atiopin ueic cithei coincidences, or in some 
way ueie dne to lack of eonfiol in the administiation of the ding The authoi*s 
therefore bclieic that the use of cinchophcn is justified and caiiies uith it no 
more danger or responsibility than the use of am otliei potent pharmaceutical 
prepaintion 
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DI&CUS^ION 

DE HOMEB F SWIFT New York Cir\ — The report of Dr Snjder represent^ a tjT*? 
of in^estigntion that is much needed m tic applintion of drugs in the treatment of patient<i 
uith di«easo Natural jdiosjnorasj or acquire! liafcrscn-sitnenc'is not mfrequentb makes it 
impossible to give manj drugs in tlitnpeuric do<'e‘« Cndetd stme iiidniduih are so sensi 

ti%c to ‘iomt drugs that a mmiTual dose uiU elicit ala ming even fat il, phenomena The 

r itio of toxic to therapeutic dose is quite variable in iliirorent subjects, and this makes 
careful studj of each case most important These more or Je«s self evident facts are some 
(lines forgotten in tlk ontliuNiasni of the moment to record the alarming b\ effects of drugs 
WJule It is important to be famihar with tht«o unfavorable effects it is cquallv desirable to 
know how frequentiv they occur The data presented bv the authors seem to indicate that 
the senous sequelae from cinchophcn arc rclativclv uncommon But that thej do occur we 
can be quite certain, both from n pciusil of the literature and from pcr^ional cvpenence 
rortunatclj v\e have several cheniicallv unrelated drugs which spcm to liave comparable 
action on the sjinptoms of rheumatism, so that when a patient is encountered who reacts 
unfavorablj to one, wo are m a position to switch to another TIio relative cost of the dif 
ferent remedies is an it’m wortlij of tonsideration when prolonged medication is anticipated 
Our final decision will be influenced hv the consider ition of all nf tbesp factors 
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EDITORIAL 


Organization in the Study and Control of Eheumatic Diseases 


'^HE rheumatic diseases remain a great medical, economic and sociologic proh- 
lem. This fact is emphasized statistically by the recent survey in Hlassaehu- 
setts which revealed that over 3 per cent of the total population were suffering 
from rheumatic disease, and that the total number of such patients exceeded tho.se 


afflicted with cancer, tuberenlosis and heart disease combined. Veiy active na- 
tional and local societies have long w.aged warfare against the last three diseases 
with excellent results. Such progress has been the direct outcome of the organ- 
ization of physicians and laymen to stimulate study, carry knowledge gained to 
both doctor and patient, and improve facilities for the care of those afflicted with 
tuberculosis, with cancer, or with heart disea.se. Tuberculosis has an advantage m 
being contagious, so lawmaker's and the general public usually have been wihmg 
to provide liospitals for the care of those having tuberculosis and so remove tlicni 
from the general population as possible infecting mediums. Cancer by rea.son 
its frequency and of the invariably fatal outcome without successful freafnient 
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altta^shas a gieat popiilai ap[i if tsp tnlh «ith lespeet to am iiex^ method of 
t]ierap'\ A\idespread cdiicafioiiaJ iftnities hixe ijkeiuse a^^akol^ed the geneinl 
public to the impoitauee of heait distal is a swnl and medical pioblom Kheu- 
matism is at a disad\nntage in not lnuiir conf liiunis and not being fatal 

Until ieeentl\, relati\e!\ littK h id lietii done m tins coiinti’v m an organized 
waj to stimulate inteiest in <htouu pant dista-si although Euiopean countiies 
ha\e collected excellent statistns loiwiining the etonomie impoitance of the dis 
ease usually tluough state nism (int (fniuuK Some countiies, as Sueden, ha\e 
piotided excellent Iiospitals toi thi vtiid\ md fitatment of {^hronic aithiitis In 
1925, the International Lcagnt Kluumatism uas foimed to coiiclntc the 

uoilf of committees uhieh «#ie a}i<ad^ ulni ?n mo**? ot the Dttiopean eoiwtne^ 
Inteinational congresses on ihoinn itu div i‘*(s June imii lield from time to time, 
tlie foiirtli being licId in ^Iomou in If i\ 10^4 Anoflnr aetuits of the League 
has been the publication of an itn n! uminal the Ufa Rlicttmatohfftai, undci 
the editoiship of J xaiiButmcnof Xm^-l idnn 

In 1923, the toimation ol ip \)i i m t (mrntfUt. toi the Contiol of Rhen 
matism was initiated b\ Di 1 oms h A\d^on ot t'n 3Ino roundation acting at 
the lequcst of Emopcan uoikos T’ is f »mnnft(.e has been affiliated with the 
Inteinational League but has Unatioo d nub j rudtnih The piescnt mcmbei’S 
of the committee are 


IVnlter Bsuci 
■Ralph H. Boot*? 
Russell B Cecil 
A A Fletcher 
Russell L Hatiw 
Ernest E Irons 
Joseph L Milloi 


n o)i,i H Minot 
1 \ O'Ueilh 

KoImj B Osgoo'l 
lloiiipi r Sujft 

} ^ liench, Secret'ir> 

P dj )i Pemberton, Chairnnn 


The conimittoe lias held niimi i o- mo<tnus t< disiuss ihtumatie pioblcnis 
One result of these meetings h IS liM n t > innu s am mdn out nl picxioush exist 
mg chaos in refeicme to classificitimi oi tiu nmd niunf d clinical and pathologic 
tj pes of the disease 

Since it was felt tioni tht that tin juitunt sufteib gicatlx fioin 

that lack of application of alis »dx pi«\td I ui\ (Oincinmg Ihe stud\ and ticnt- 
ment of chiomc aithntis, tin (ommittcc pHjMicd an educational exhibit on 
arthritis at the Detroit meeting ot tin Vnuiuau Aledicd Association m June, 
1930 A second exhibit was bcid mi PiuUulolphn in Jinu 3931, a third m New 
Orleans m 1932, a fouith m Milwaiiku m 3951 and a hftli m f Icxeland in 1934 
A brochuie picparcd b\ the commitUt was published h\ the American Jlcdical 
Association foi distuhutioa to Msitois to the exhibit in 1032' and 103>3,~ and in 
1934^ a new edition of a piimet pioiidcd oiiginalh at tin expense of the com- 
mittee was pimtcd bi the Amtucan Ah dual Association An tdiKiilionai exhiint 
was also staged bj the committee at tin f tnt«r\ ol Pioguss Exposition in Chi 
cago 

The Ameiican Committee also initiated a Icaih {'onteunce on Rheumatit 
Diseases, the fii'st being held in New Oilcans in 1932 In 3933. tiie Ameiican 
Association for the Sliidx and Conli*o3 of Kinumsitic Diseases was formed witli 
the pmjiosc of onlaiging and t<iknig oier the work begun bx the Americm Com 
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mittee. Two meetings of the new Society have now been held. These have been 
well attended. The papers presented at the meeting in Atlantic City in Jnno, 
1935, are pi’inted together in this number of the Journal and testify to the 
excellence of the program. The proceedings of the Cleveland meeting in June, 
1934:, Avere printed by the Association."* Dux”ing the past year, a most excellent 
review of the present status of the rheumatism problem was prepared by a group 
selected by the American Committee and published in the Annals of Internal 
Medicine for April, Hlay, and June, 1935.® 

Such organized activities have stimulated much interest in the rheumatism 
problem in this country and have given impetus to further study to the end that 
the sufferer from arthritis may be treated more intelligently and have a much 
gi’eater chance for recovery. In time, the laity will certainly be aroused to a 
more active part in the campaign, and it is hoped the time will come Avhen hos- 
pital beds Avill be provided for the proper treatment of chronic arthritis. This 
can come about only through organized work such as is already under way. 

The British Medical Association in 1931 appointed a special committee for 
the promotion of research into the causes of arthritis and allied conditions and 
the inve.stigation of methods of treatment. This committee, under the chairman- 
ship of Sir Humphrey Rollcston, has prepared a report® on nomenclature and 
elas.sifieation and other important features of chronic arthritis along the same 
lines followed by the American Committee. In 1933, a permanent English Com- 
mittee on Rheumatic Diseases Avas appointed by the Royal College of Physicians 
Avith Sir Humphrey Rolleston again as chairman, which has been most active. 
The first annual report of this committee has just appeared.” 

The value of such organized acthdties in this field Avill certainly be reflected 
soon in a more general appreciation of the rheumatism problem by the rank 
and file of the medical profession and come back to the patient in the way of 
more intelligent care. International efforts emphasize the importance of the 
problem. The activities in the English-speaking countries are especially note- 
AvorthjL 
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be dclermiBcd. In fact, the symptomatology may be so obscure tliat the path- 
ologist’s verdict, derived from microscopic examinations, must be the deciding 
factor. 

Temporal variations are equally outstanding. On the one hand, we may see 
polyarthritis, fever, and toxicity of short duration ; the patient recovers and is 
apparently free from any further rheumatism for the remainder of his life. On 
the other hand, one encounters a patient with low grade fever, progressive car- 
ditis, occasional congestive failure, continued slight leucocytosis, and increased 
erjdhroeyte sedimentation rate lasting for years, until finally acute cardiac fail- 
ure drops the curtain on a life of chronic invalidism. Again, pereistent arthritis 
may be so marked that the physician is in doubt as to whether he is dealing with 
a ease of acute arthritis deformans or of subacute rheumatic fever. First attacks 
of chorea may be typical, while subsequent recurrences arc not infrequently 
manifestations of habit spasms. Subcutaneous rheumatic nodules arc sometimes 
the chief signs in a person who considers himself to be in perfect health; and 
how freciuently does the cardiologist encounter full-blown mitral stenosis in pa- 
tients who deny previous rheumatic manifestations, or docs the pathologist find 
Aschoff bodies in the heart of a sub.ioct whose clinical history is likewise free 
from rheumatic stigmas? A realization of the foregoing possibilities makes the 
experienced clinician cautious when facing a combination of symptoms that have 
many of the characteristics of rheumatism and yet may possibly be induced by 
other infections. 


One should also recall the tendency for manifestations to recur, especially 
during childliood, while after puberty this tendency decreases. Puberty, indeed, 
seems to constitute an important and critical stage in the life of the rheumatic 
youth. If, because of previous damage, his heart has undergone marked hj'per- 
trophy and is unable to meet the demands of rapid bodily growth, ensuing 
failure soon terminates the picture. If, on the other hand, the child has suffi- 
cient reserve to pass this critical period, he will probably live through succeed- 
ing years with distinctly fewer rheumatic relapses than he suffered before the 
age of puberty. The possible relationship between immunity, or resistance, to 
rheumatism and the action of sex hormones is worthy of more careful study. 
In passing, one might mention the apparent connection between certain phases 
of the menstrual cycle and the appearance of rheumatic relapses seen in some 
women; it occasionally is observed over iieriods of many months. 

The question of the nature of rheumatic relapses is, as yet, unanswered. 


Arc they the result of introduction of fresh infectious material into a suscep- 
tible subject, such as we see in erysipelas ; are they due to an altered rcactivit} 
of tissues so conditioned that slight insults of various types lead to a pcculm’^ 
mode of response; or are they manifestations of prolonged residence of some 


infectious agent in the rheumatic subject with periods of almost complete im- 
munity followed by episodes of diminished resistance, comparable to the rclap-scs 
one sees in syphilis or malaria? hben in patients who appear to be having a 
continued infection one encounters phenomena indicating alternate cycles o 


attempts at recovei'y folloived by periods of lowered resistance. 



SWIFT ^mrr or pTirijMmc rcvm 


N\TUKr Of fffl rifSTOl tIHOf OGIC CinVGLS 

The bvo actuc mflammjtoM lesponscs to minij, mz, cMiclatiou and pio 
UfcFatiOiO, aie pFomuieift tostoips oi the iheumatie ]>iocesses The foitiici* is 
illustrated in and about an icutoh swollen joint, the lattci in the subeutaneoiis 
nodule, oi in the injocaidial A'sclioff hod^ While exudatne and piohfeiatne 
are comenient dcsenptre toms to ipph to diffeieiit pathologic pietuics, thej 
do not repieseiit miitualh c\<lusi\e proeesses and piohferation often exists in 
the piesence of a iheumatic exudate Both aic lesponses to injiiij the exudate, 
consisting of plasma, oi oi s\no\nI fluid and nandeimg cells, is apparcntlj 
eailici and moie eiancscrnt the piohltiate appears latei and is more lasting 

McEuenV studies mdieite thit the piohtcrated cells aic distmeth diffei 
ent from the epitheliod ctlls (iieountcred in tuberculosis oi fiom those m sjph 
ihtie lesions Thej are apparenth nonphagoei'tic and aie pi obablj ten pinni 
tne forms aiTsing fiom icsting nuNcntlnmal cells altliongh it is possible tint 
at times thej ma^ deine fiom endnilulul elements Then poculini aichitcc 
tuial aiiangement in the foim ol subimh ni nodules is chimed In man^ pithol 
ogists to be specific for this disease othci obseiieis icgard their piosencc nicieh 
as CMdenee of a lesponsc to iniUM uid thest two schools of thought appai 
entlj cannot be icconeilecl The \sclmft b h wlien fulh de\ eloped ma\ pie 
sent a highlj elnneteiistic pietiiK bih oitcn ccUulai aiiangemcnts aic such 
that then tme chaiactei is not i] ] u nt unless eompaiod uith the, so called, 
specific granuloma 

Possible c^en mou impoitmt for in nndeistinding of the pathogenesis of 
this disease is the alteied lutciccUulu nie‘'cmh'\m'\l giound substance The 
collagen fibeis show cMdonee of iniiu\ \mjng fiom simple focal edema to 
fibrinoid swelling and focal nceiosis Vdoiduig to Ivhngo® this picecdcs pio 
hfeiation of the piimitue eclK indeed he thinks tiiat this piohferation is the 
diicct lesponse to altciatioiix in llie mesenclnmil gioimd substance Wliat 
induces these elniiges is a mitfoi of fonH<ture and weic it dcfinitoli laiomi 
we possibly might be much cIomi to i definite undeist uuhiig of the etiology of 
this disease Klmge tlmilcs tint it is a m-imtcstition of tissue lu'i)cieig\, for 
he eould easih dcmonstinte fibnnoid swelling ni the tissues of rabbits repeat 
edlj injected with forcisn piotcin and possibK upon this Insis one could 
postulate that the injunous substance wax foimcd 1)\ a union of antibodi and 
antigen, presumabb of bictemi oiigm ribnnoid swelling, on the other 
hand can be induced baetena oi bacterial toxins md has also been described 
in the tissues of noiimfectcd scorbutic animals ^ ■* Its occurrence, tljcrcfoi’c, 
cannot be defiiutcb attiibuted to ana one tific of noxious agent So far as wo 
know, it has not been indueed ba filtrablc ainiscs According to Ruors/ all 
xmises appaicnth attack pnmaiih cithci the nucleus oi cato]>]asm of eclK, 
and the mfiammatoo leaction is seeondaij to tins ccUuhr injurj Wc cannot 
regaid the ground substance as eitopHsime in nature hut rather as an cxcrctorj 
product of the moscnclijinat cells it has more of a supporting than an actnc 
metabolic function If wc aie coircct in assuming tint fiUioiblc xirusos attack 
ouh the actne cell bodies oi miclci, it would appear that some otlier factor was 
responsible foi the focal injiuj so charaeteiistic of the iheumatie process r 
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the other hund, there may he primary ])oints oE attack by viruses as yet imrceog- 
iiizod, and if this shonld i)e the ease, rheumatic fever might he included in this 
non' catcgoi'y.^ 

STREPTOCOCCf AND RHEUMATIC FEITSE 


Tliat streptococci may play an important role in the causation of rlicu- 
matic fever has been the subject of discussion for many years, and recently Ihc 
possible relationship of hemolytic streptococci has been specially sircsscd. To 
review this subject eompletely would be loo time-consuming; hence only the 
more salient points will be discussed. The long recorded relationship between 
prodromal tonsillitis or severe nasophai’vngitis and rheumatic fever is a matter 
of common experience. This is especially obvious in adults suffering from 
their first attack or in those free from the disease for long periods. Following 
the initial ujitier resjiiratory infection there is an apparent quiescent period of 
a few days to four weeks, the so-ealled latent period, before the characteristic 
rheumatic syndrome aiipoars. Unfortunateljq careful study of patients dur- 
ing this period is usually impracticable; and in most instances, where carried 
out, the subjects have been youthful patients in convalescent homes, who have 
only recently rccoi-ored from an attack of rheumatism. Coburn and Pauli”' ® 
have studied nurses, some previously rheumatic and some not. Because tonsil- 
litis is usually associated with heavy hemolytic streptococcal infection, and also 
because severe nasojiharyngitis is often similarly characterized, it lias been 
quite generally assumed that the rheumatic sequellae to these respiratory infec- 
tions have had these microorganisms as the immediate causative agents. Sev- 
eral ob.servers have shown that precipitins® against certain chemical fractions 
of hemolytic streptococci and also that antistreptolysins”’ and antistropto- 
fibrinolysins” appear in the blood about the time of onset of rheumatic symp- 
toms. It has, therefore, been tacitly, if not actively, assumed that some of these 
antibodies may possibly play a pathogenic role in this disease; such an argu- 
ment is particularly cogent if it is postulated that the pathogenesis rests in 
part on an allergic basis. Todd” originally demonstrated that a large propor- 
tion of patients with active rheumatic fever have, what he considered, abnormal 
concentrations of antistreptolysins in their serums, and therefore concluded that 
this was highly suggestive evidence of recent hemolytic streptococcal infection. 
Coburn and Pauli® concurred with these conclusions, but reported that the ap- 
pearance of precipitins against streptococcal proteins was more characteristic 
of active rheumatic infection than was the occurrence of antistreptolysins. t 
iJIost observers agree that high antistreptolysin titers are characteristic of hemo- 
lytic streptococcal infections rather than of rheumatic fever. Our own experi- 
ence,^” as well as that of others, indicates that precipitins against streptococcal 


•Anflrewe.'! lias recently ile.scribed a v.-iriant of the rabbit fibrom.a virus of 
variant iniluces chiefly innamniatory lesions in rabbits. The evolution of thc.se ^'Thnjiv' 
inflammatory lesions has not been minutely described ; but Andrewes’ observations apai i ^ 
.afford an e.\eeption to the general rule laid down bj- Rivers that invasion and mjuo m 
bv virus precedes inflammation. (Andrewes, C. H. ; Vriruse.s in Relation to the ACiioiuh. 
Tumours, Lancet 2: G3 and 117, 1031: Faulkner, G. H., and Andrewes. C. H.J m-opapuo 
a Strain of Rtibbit Fibroma Virus in Tissue-Culture, Brit J. Exper. Patli. JO; 2il, 193a. 1 

tSirb.scquent to tlie preparation of the present review Coburn and Pauil (Stu<lies_on^^l^ 
Immune Response of Uie Rheumatic Sublect and Its Relationship to Activity of *1. 

Proce.ss. II. ObservaUons on an Epidemic of Influenza followed b.v H- 
Infection in a Rheumatic Colony, J. Exper. Med. C2: 137. 1935) recorded 
matic relapses in a group of rheumatic girls in whom the symptoms and ■ 
ran closely parallel. 
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piolcuis aie xisuallj dunonslt ihit lolUminp stieplocope.il infcetions itiiaccoTn- 
pamed l)j iheuinatism \Vi m tiuiefoie, foiccd to the eonclusioii tint the 
piesence of all antisticptoiod.il antilioeliis tlms fat deseiilicd is eharactciistic 
of liemolj'tie stteptococca! iiitetion i ithci than of the ihenmatio state, and 
that none ot these antibodies no ixpuiiai either qiialit.itnelv or qiuntitatnelj, 
to this ihcumatic state 

"Wilson and hci comoiI.us'’ '* ' haxi, indeed, iceenth conchidcd that thoir 
data, dealing uith the isol.itmn of hemolitie stieptoeoeei fiom the tlno.ats of 
rhciimatie and nomhcum.iti( ihildmi and ivith the oeemteneo of antisticpto 
Ijsins in tlieir seiums, iiidn itc no uJitioiiship at all befneen slicptococMl 
infections and ihenmatic tixci Ttiti so appaientU out of .aecoid with the 
expeneiice of most othci iimstigitois merit some eomment lico.ansc neglect of 
piophxlactie precautions b.ised niioii a sfieptococcal theoiv of ctiologx (at least 
eontubiitoij) mat lead to seiious eonseqiii lues fni ilienmatic patients Admit- 
ting that hemohtic sticptocofo «eie ntoieied fiom the thioats of most of 
then patients, one ■noiild hhi to hiiow tin kind ot stii)itooocei AVhat \ieie tho 
eolomal, pathogenic, or toMcoaeme fhiiKius of the sticptococei rccosoicd? 
To nhat seiologic group"' ' did tlui hi Iona’ So fai as mc non Know mcni- 
iicis of Gioup A and possilih ot ('.lonp h fompnse the majonls of sfiains 
prohaUv pathogenie for man Time is leison to bcluie that Jiiiman beings 
often earrv mombois of othei gioups m tiuii tliioats with impunitt , and, in 
fact, according to the findiiifrs of fjonceficld ind Hare ' stiains not hclongmg 
to Group A can liio ni such liighh Milmi.ilih aieas .as tlio Imth canals ot 
paitiuient uomon uithoiit mdueiiig disease riirtheimme these iioii-Gioup A 
stiains do not nidiicc nntistieptoKsins asunst tin, soluhlc homohsins produced 
in hioth bt Group A streptococci If then foi ssKe ol illustration, a patient 
ucic carijing Gioup B stiams in lus thioat this uould lase uo mfluciicc on 
the antistieptoljsm content ot his sciuni nlien tested b,i (he usual methods 
As carried out bj- these iincstigators the identifio.itioii of hemolytic sticptococei 
In simple mspcetion of gioiiths ot niiscd cultuies on blood agai plates is exceed- 
ingly difHouH, and olnioush this tcehme guts no ide.a ot the serologic gioup 
to uhicli the sticptococei belonged Giantmg lioncxci, that the cocci iccor- 
cicd ueie .all membera of Gioup A, this is no assui.ince that thci uould induce 
a rise in the aiitistieptobsm cuixe in the eaiiici’s smiin, foi in oin experi 
ence loughly 20 pci cent of patients defiuilch infected with pioicd Gioup A 
streptococci failed to sho\i a significant use in the antislieptoiysni in their 
senims The canynig of pathogenic stieptoeoeei deep in the lonsiljar ciypts 
or III tho bmph.atie glands might escape detection in eultuios unde from pha- 
lyngcal su.ibhmgs, hut such dceplj situated sticptococei might casilj mdiiee 
tho formation of .mtistieptoKsms m Ingh titcis and still the c.auss! iclation- 
ship ho unohserxable Fmallr, the failuic of 'Wilson’s gioup of childicii to 
slioir the usiml seasonal late unitci .ind taih spring use m ilionmstic iclapscs 
IS diifcicnt fiom tho experience ot most obstueis in Non 'I'oik City This 
unusual Imppcning suggests that possihh some piophjlacde me.ssmcs oi other 
factoi-s tn.iy Imve mterfered uith tlic eustommy coiii’sc of eiciits It cxpl.snis, 
in pait, lion difficult it is to compare these obseiiatioiis uith those of othci> 
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('ol)urn ;nul Pauli's ilafa and eonelnsions'’’ ' arc llie diieet aniitlicsis of 
llio^c jnsl discnsscd Those ohservors oavcfully invcstigaled the streptococci 
isolated, and identified at least six different types belonging to Group A. Dr. 
Lanccfield has proved the existence of at least ten different serologic tjT)cs 
belonging to Group A among the strains isolated from our rheumatic patients; 
and in Griffith’s’*' recent paper fifteen different types from rheumatic indi- 
viduals ncre recorded as identified by the .slide agglutination technic. As in all 
of the works just cited the same types ncre recovered from nonrheumatic 
patients with streptococcal iirfeetions, it seems obvious that none of these strains 
carry any uniciuc rheumatism-inducing properties, 

Coburn and Pauli ’s*' numerical data are worthy of citation. During a 
three-year period, in one-third of their rheumatic subjects there were neither 
hemolytic streptococcal infections nor rheumatic recrudescences, while in another 
third the order of eients was characterized by an appearance of streptococci 
in the throat prior to a iheumatie attack. Among the remaining third, one- 
sixth had relapses unprcccded by hcmoljfiic streptococcal infections, one-fourth 
had many hemolytic streptococci in the throat without a return of rheumatism, 
and in the remainder no definite relationship between the two phenomena could 
be demonstrated. These data, whieli indicate that although the relationship 
betneen streptococcal infection and rheumatism is highly suggestive of haAung 
a causal chai actor. i1 is not by any means absolute t 

Schlesinger, Siguy and Payne-® could demonstrate precipitins against cer- 
tain chemical fractions of hemolytic streptococci in only one-half of their rheu- 
matic children. These authors state that when these antibodies were present 
they appealed to be related to a complicating streptococcal infection rather 
than to the rheumatic s.midroine, for many patients with typical rheumatic 
sjmptonis, but nithout a recent history of streptococcal infection, failed to de- 
velop precipitins Our own studies’® of antibodies in the serums of patients 
taken repeatedly during the couise of an attack have failed to show any con- 
stant relationship betneen severity of symptoms and the presence of precipitins 
against either the “C” (carbohydrate) or “P” (iiucleoprotein) fractions of 
Group A hemolj tic streptococci. In this connection, however, it should be men- 
tioned that in animals, at least, there is not necessarily a direct connection 
between a hjpereigie state of their tissues and the presence of antibacteiial 
antibodies in their serums.®’ 


•These authors ha\e \en recentiv stated that althouBh there is Etronff evidence indicatinc 
the Importance of infection with hemol^tlc streptococcus in initiatins rheumatic activity, it is 
their opinion that tins is not the onl> factor underlyinB: the development of the iheuniatic state 
(Studies on the Immune Response of the Rheumatic Subject and Its Relationship to tlic 
Activitv of Tiie Rhcum-itie Process III. Observations on the Reactions of a Rheumatic Group 
to an npidcmic Infection with Hemoptic Sti eptococcus of a Sinsle Tjpe, J. Evper. Med. C- 
15D, 1D35 ) 

tAofc added at imic of pjoof icadiiio A'erv iccently these observers noted tiiat 
having streptococc il infections followed bv rheumatic lecnidescences vieided strains of Group 
A hemoptic streptococci that weip strong eiythrosenic toxin and streptolvsln producers wh c 
from .anotlier nroup of patient-- infected witli streptococci but v ithout rlicumatic scquellae ua 
stralns of cocci isolated h.id ntitlicr the strong toxin noi hemolvsin pioducing PO"'-'-,,,’ ‘ii,). 
feel tiieicfore. tiiat tiic cipacitv of a given stiain to pioduce ccitain poisons, togctlicr vith J 
tondenev of the patient to leact in .i peculiar manner to tlio infecting stiain, are tlic wdui 
factors In the final ilienmatic rea^t,o^ Then most rcccntlv expressed hvpothcsis appears 
bolder closelv on tlie- allersic viewpoint discussed belov . _ c i- 

Cobuin. A P, lud Pauli, H H Studios on the Immune Respon 
Ject and Its Rei ition-hip to Activitv of the Rheumatic Process IV. ■ 
of Hemoljtic Stn ptocoecus, Effective and Xon-EITcctive in Imtiatin 
Clin. Investigation 11 1033 Coburn. .E P, .and P.auli. R H . .'tame sories, vl 

Significance of the Rise f Antistreptolvsm Level In the Development of lUieumatic Acu'nJ> 
J. Clm. Investigation lI 769 Coburn, A F., and Pauli, R H • Same series. VII. Splcnremnii 
in Relation to the Dev l^pment of Rheumatic Activity, J. Clin. Investigation H: 7S3. 193o. 
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RHnjM\TlC ITVER MIEBGIC STAFF 

Much attention his been pud in leceiit lean to the lelationship hctnccn 
illergi (bettei hi-peieiBi) ™1 rhciiimtie feicr Because the tests )nie been 
largely made uith the piodiiets of stieptocoeei flioiight to Iiaie some ciusatiie 
reiationship to the disease \io shall confine out discussion higeh to this phase 
of the sub;teet Bheumatic patients hate a marked degree of hrpersensitiicness 
fo sfrepfocoecal proteins oi tactines nhen mtiodnced either intiacntaneousla 
01 infrat enouslj ”* “ ikcieral sets of statistics indicate that this js 
higher than in ant other gioup oi diseases B ith one notable eseejitioii patients 
irith leceiit sf lepfocoecal infections show i similat heiuhtencd sonsitu it\ , this 
csccption IS subacute strcptoeoci il tndocaiditis iilicic the icaetmti migiit 
be designated as immune hipoci"ie toi indeed these patients shoM a hiuh 
degicc of resistance to nitiodin turn of Inang stieptococci into their tissues 
Rabbits subjected to lepcatcd toed iiitiitioiis nith stieptoroeei of Ion tarnlence 
desclop a state of hs'peicius sominhat lompaiahlc to tiiat seen in mans ihcu 
malic patients- Animals immunired intiaitnoiish on the othei hand, show 
a state of lisTiocrgs, also called iminiiai aM i 5 s similar to that of patients nith 
subacute bactctial cndoeaiditis ' Or tl I i i-f ihrse ohscisatioiis we postu 
lafed “ that the diffeiencts in the ti s ic imta of patients Mith rheumatic 
foaei and of those Hath subafute ha i end naiditis conlfi he explained hx 
differences in then ‘‘crgic ’ states s, > ,,c(|U at noil has shonti that nhilc the 
immune state in rabbits is rathei los h rditi 1 to the microorcaiiisms nith 
which the animal has been tirate] tae indui i lixxjerciaic state is xcin broad 
hotlv 111 respect of the manner in nhu i P tin l»s indiucd and in the substances 
with whidi it max ho detected n otlici noids an animal made hxTicrsensitixo 
to a gixcu strain of streptococci is No lixj crscnsitixc to distantlx related 
stiams and exon to nutating xulistaiiccs nonpiotem in natuic, and to phxsieal 
traumatic insults Of exen greater tiitciist is the obsen alien that an animal 
maj be immune to one lx^le of stieptococci and still slion hx-pcreigic mmifesta 
tions xihcii tested nitli some distantlx nlated txpcs i \iinieioiis examples of 
this so called alleigic iiiitdlnlitx ’ mntht he uteri foi ns aie leaiiiing that some 
allergic states are not nccessatilx so specific in all of thou manifestations as onet 
was thought to he the case ’ 

These obserxations max haxc a direct heaiinjr in iheiimatic fcxei, for thex 
max explain xvhx such a high pioportion of ihciiniatic patients haxc marked 
sciisitixity to strcptocQCG il piodiicls excu though othci signs of sticptococcal 
infection arc absent Bart of tins xncieascd scusitixatx mix he a manifestation 
of allergic iintabilitx This is suggested lix the fiiidings of Bnckott Joins and 
Ifotc • that rheumatic piticnts shoo a hieh degtec of seiisitixitx to mtiacntane 
ous injections of ralilnt scnim Oiu expeucnce in eonfinnmg those oliserxa 
tions has led us to the conception that ibcumatic patients aic nniisnallx sen 
sitixctomanx diffcicnt iiijtiiioaas agents B ilson s ohseiaatmn’ that her rlicti 
matie pitnnts Mere nioic snlijcU to coWs than a umti'il gr.mii of i similai 
sociil stilus might he, Iiilupreted in a ximil ii m iniici in dteud stile of 
icactixitx of the tissues of these patients possililx lencleic.J them more tasilx 
xailncrahlc to slight infcetions If this conception is exontiialh confirmed it 
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cives a iioiiil of attack in trying to learn how the hypersensitive condition may 
he sncocssfully removed. We still feel that all of the possible relationships 
between hyperergy and rhemnatism have not been fnlly explored. 

possinr.K rn.TRAnuj viRtre etioi.ooy 

The failure of the previously discmssed factors to explain completely and 
satisfactorily the pathogenesis of rheumatic fever has led many ob.scrvcrs to the 
opinion that the disease is due to an undiscovered filtrablc virus. Graff,"" in 
Germany, has actively advanced this point of view for years, and Aschoff and 
Fahr and their followers have shown a tendency to agree with him, in opposi- 
tion to Klinge’s allergic theoiy. 

We have not been unmindful of the validity of this hypothesis, and during 
the past fifteen years have tc.sted it in numerous ways. Large numbers of tlie 
various siiccies of laboratory animals have bemi injected with the following 
materials derived from patients with active rheumatic fever: blood, plasma, 
aithi'itie, pleural and perienrdia] exudates;, eercbro.spinal fluid, cmidsions; oi 
subcutaneous nodules obtained at biop.sy and of rheumatic ti.ssues obtained post- 
mortem ; naso]>haryngoal exudates that had been obtained by washing the areas 
with Ringer's solution and also absorbed on cotton plugs that had been intro- 
duced into the nares of the patient and then transferred directly to the nosc.s 
of monkeys. We have, in addition, employed culture media set up in different 
ways that have pro\ed useful in growing known filtrable viruses. These mate- 
rials have been injected intravenously, intraperitoneally, intracorebrally, intra- 
artieularly, and subcutaneously; and in some instances we have used animals 
l)revious1y or concomitantly conditioned with streptococcal infections or immu- 
nizations, Detailed recital of these experiments would be superfluous in this 
place. Suffice it to .say that aside from discovering, or helping to di.scovcr, 
some new diseases of laboratory animals, the re.sults of the.se tests have been 
largely negative. Other workers have been equally unsuccessful in transmitting 
ty])ical rheumatic fever to animals. The most obvious explanations of tlic.se 
failures are either that a virus was not present in the material itsed for attempted 
inoculation, or that the animals employed were not su.sceptible. 

Very recently Schlesinger, Signy and Amies"' have reported the obtaining 
from pericardial and pleural fluid of small particles that I’esemble the elementary 
bodies found in vaccinia, varicella, ])sittacosis, and some other virus-induced 
diseases. Thc.se elcmentary-like bodies were obtained by high-speed centrifu- 
galization of exudates obtained from rheumatic subjects postmortem. When 
resuspended in formolived saline they were sjjccifically agglutinated in the scrum 
of ten rheumatic patients out of thirty-six tested. Patients yielding the.se ag- 
glutinating serums were in the active subacute or chronic stage of the disease; 
but the serums of patients with quiescent rheumatism were nonagglutinating; 
neither rvcrc those of patients with a number of other discase.s.^ 

This interesting report contains lltc first positive evidence .suggesting that a 
vims may havt* an ctiologic relationship to rheumatic fever. It is nolcworfh}' 

•Vory rorontp i '..li.s lias n,-piiit.a tho observation of “viiii.s bo'Ue.'." in Giem'-'i s!’’''",'' 
films of peric;mli-il ii.l nrtlirUio exinlatc., fiom p.-itient.s with rlicuiniitle fever, anil 
ar, out of eO contri 1 i-eikaiaial lluitli.. No ]minunolo»lc stuilles are recorilcU. l.«ancct ‘S' 

1925 . 
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that antibodies i\crc demonsti ated only in sciiim fiom patients nith nctiuc 
dtsense 


111 tins connection attention inn be diicetcd to tJio fact tliat the demon 
stiatioii of antibodies, oi latlici the occiincncc of iitiat appeals to be an antigen 
antibody reaction, docs not mcessaiilj proie that citliei the antibodi oi the 
substance iiith winch it icicts has an ctioloeic lel itionslnp with the diseased 
conditions iiiidci which tliei oiciii Tot example Tillett and Fnancis®’ demon 
strated piecipitins against tlie t ’ sulistanec of iniciimoeocei in the sciaims of 
oiir patients dining tlie acute fcbiile phases of iheiimatic feier as well os in 
that of patients with lohai piifiimonia and with gciiciali/cd staphilococcal 
infections The lugh agglntmiting cipacitx ot t!ie sciuins fiom piticnts with 
tjphiis feiei foi Sacillui piotu/s \ 19 might iKo lit icc died, but tipliiis is due 
to a mcmhei of the EicKeltsia “loiip ol iniciooig iiiisms * Hughes” Ins shown 
that sciums taken fiom moiiKtis icienth leioiticd fiom seieie iclloir foiei 
contain a piecipitui oipahle ot leiiliiig with a pucipitinogen which ocems in 
the blood of monkexs ncutcli ill with iiMmv tiui He dcfimfeli pioied that 
this piccipitinogcn is not the xitii'- ot \ollow leioi Imt that if apiiears to bo 
associated xsitli a protein of the allniim i ii rtim and is ciitiich independent 
of the protcctno antibodi lesultin inn '1 l infictioii A similai piccipitin, 
leoetnig with the piceipitiiiogiii in tin 'nond of monkcis, was found in the 
scium of human hoings iccciith leein. cd liom seme xcllow fcici infection 
In patients with infectious moitonml osis Void ,iii(l BiinncU” defected anti- 
bodies losembhng what fhei dc'^ciiKd as lic'iiophile antibodies Rcceiitlj 
Ballot and Rnffol*' hate sliown llni Huai Inmel'snis iiul ngghitniins foi sheep 
and ox led Wood coils aic not tun lineiophilo oi Foissman antibodies, but aie 
piohaWv the specific icsponse to an inligen hniiig a factor in common with a 
theimostabile eompoiioiit of these dithiocitis i ccibiin stiiiin of R Wclchii 
and POSS1W3 hotse kidiici 

In onlj one of these insfanus, iinohiiiff bn lei 11, Rickettsia, filtiablc unis, 
and niiknown intcctious agent, icspcclnch, has it hcen shown that the antigen 
intibodx leaetion imolics pait of a spcdfii tliologit igciit Of cxtiemc intci 
est is the demonsti ation” that the tissues ol an animal with lellow fciei m 11 
become so altcicd that tlicx act as tiue antigens and stimulate in that same 
animal the production of auUbodics winch line specific diagnostic significance, 
but no diiect etiologic hciiing These examples aie cited not 111 an effoit to 
dotiact fiom the impoitaiicc of tlie ohseir itions ot Sclilcsingci and Ins eowoik- 
cis, but to indicate the neeessitx foi caution m accciiting tlie cudence pic- 
sciited Tlicso authois, moieoxer, slate tint then icsults simple tend to eon 
film tlie liwpotliesis that a uiiis max jilax an ctiologic lolo, and suggest tliil 
if It docs liaxe tins fiiiictioii it is onlx jraitlx icsponsiWc foi the disease mam 
festatioiis, in which streptococci max act as (he actixatnig agents 


fact's bU'shc'd that tlioro H 'in antnrcnlc fncUon of rar> ohA 
tvar, ml II o RkKelWa oaii Int fevar 

muire common to both tno i v » i« o-iitr..! x f« ni» sxi.iiii 

■V 19 Ibid 0* 2S9 1035 
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The synergic role of infectious agents in inducing diseases should, indeed, 
he kept in mind. The be.st established example of such a phenomenon is the 
combined action of a virus and a bacillus in bringing out the active symptoms 
of swine influenza.^- The virus of herpes labialis is carried by many a person 
for years with comparative impunity; but let him contract some other infection, 
the blisters promptly appear; sunburn or hyperthermic therapy have similar 
activating effects on this virus; and certain phases of the menstrual cycle are 
regularly accompanied by the appearance of labial vesicles in some women. 
Herpes labialis is the bc.st example of a virus-induced disease in whieli the 
infectious agent remains in the subject’s bodj"^ for long periods; although many 
students of this general class of diseases claim that pci’sistence of viruses in 
the body is a characteristic phenomenon. 

The assumption that a virus is ctiologically significant in rheumatic fever, 
Init requires some synergic influence for its activation would explain a number 
of previously observed features of the disease. While streptococcal infections 
apparently remain the most frequent precursors of an attack, infections such 
as measles or other exanthemas have been noted to play a similar role. We 
have seen an attack ushered in by antismallpox vaccination, and also other 
attacks apparently induced by such injuries as a sprained ankle or a bruised 
wrist. Bland and Duckett Jones'*^ have reported that a febrile reaction follow- 
ing the intravenous injection of typhoid vaccine may have an effect similar to 
that of tonsillitis in setting off a rheumatic relapse, and have observed similar 
relapses following accidents and operations. The activating relationship of the 
menstrual cycle has already been mentioned ; the parallism with herpes is obvi- 
ous. Whether allergic irritability may result from virus infection is, as yet, 
unknown; and whether allergic states, induced by bacterial infections, are spe- 
cially suitable for the development of some virus diseases must also be decided 
by future investigations. 

In any event there is much evidence indicating that streptococcal infec- 
tions must be seriously considered both in investigating the nature of rheu- 
matic fever, and in its prevention and treatment. The devastating effect of 
some streptococcal epidemics in groups of rheumatic patients has been con- 
vincingly demonstrated.'*'*’ *“■ *“ So far as ivc have been able to learn from care- 
fully compiled statistics, severe pharyngitis or tonsillitis of apparent hemolytic 
streptococcal origin is liable to be followed by rheumatic relapses in 50 to 60 
per cent of previously rheumatic subjects, while similar upper respiratory infec- 
tions in nonrheumatie subjects are followed by rheumatic symptoms in less than 
10 per cent of instances. These data indicate the importance of protecting the 
rheumatic subject from these infections; and doubtless the great difficulty m 
affording this type of protection to the dispensary and ward class of our popu- 
lation, when compared with persons in better economic circumstances, explains, 
in part, the relativeh' greater frequency of rlieumatic fever among the former 
group. That good hygienic environments alone do not insure protection from 
this disease is illustrated by recent investigations in England, where heniolj'im 
streptococcal epidemics among boys in boarding schools were followed liy niimci- 
ous cases of rheumatic fever, just as lliej’ are observed among children of flm 
AYorldng classes.*' While upon first glance the iflacing of rheumatic children m 
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a tropical environment, vherc they do not suffer from severe streptococcal 
infection, vould appear to offer xiscfnl prophylactic conditions, it is obvious 
that such extensive traveling and dislocation of family life that this would 
entail is out of the question for most persons suffering from tins disease. It 
appears, therefore, most important to devise and investigate other means 
whereby streptococcal infections may be rendered less devastating in rlieumatie 
subjects. 

SUMMARY 

Rheumatic fever presents protean manifestations, which, when few in num*- 
ber, often make it difficult to distinguish the disease from closely related con- 
ditions; hence it is impossible to characterize the malady too accurately. The 
histopathologic picture, wliile presenting the wcU-recognized manifestations of 
inflammation, lias certain peculiar features, chief of which are damage to the 
mesenchymal ground substance by some noxious agent the nature of which has 
not been definitely establi.shcd ; this damage is followed by hyperplasia and 
multiplication of primitive cells that often assume a definite architectural form. 
Inflammatory features are seen early in tlie rheumatic lesion in emrtrast to the 
initial cellular injury followed by the signs of inflammation usually seen in 
virus-induced diseases. The tissue of rheumatic patients appears to be unusu- 
ally vulnerable to several injurious agents, and especially to substances con- 
tained in or derived from streptococci. Possibly this state of hyporvulncrnbility, 
or allergic irritability, makes tlic tissues susceptible to the action of a Iijtdo- 
tlieticnl specific virus; on the other hand, the state of allergic irritability may bo 
the result of prolonged action of such a virus, and the immediate attack may 
be merely set off by a bacterial infection or other traumatic insult. "While 
much investigation remaims to establish firmly and to correlate many of the 
phenomena discussed, the following working hypothesis remains to guide pro- 
phylaxis: It appears advisable to protect the rheumatic subject from certain 
bacterial infections as well as from other injurious and depressing influences if 
he is to be spared the repeated attacks of a disease that eventually lead to 
permanent cai'diac disability, for repeated or recurring infections usually exert 
a more deleterious influence than docs the initial attack. 
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S INCE 1922 I 3)ave been in constant attendance at the Lymaubnrst Heart 
Clinic to which the Minneapolis school physicians refer all children avIio 
present signs of cardiac disease. To this clinic, too, the school nnrses hare 
been instnicted to send immediately on their return to school, all pupils who 
report their absence as having been due to an attack of rlieumatisni or chorea 
as well as all children who come to them complaining of leg pains. In 192G 
Dowling School, a special school for orthopedic cripples, was opened to cardiac 
cripples and during the past nine years I Iiave referred to this school 250 
eliildren svrfferiug from heart disease. This group has been examined each week 
during the school year. Because this work has been carried on witli the 
coopcj’ation of the rvell-organized medical department of the school sysicra, 
it has been possible to observe these rheumatic patients at tlie earliest op- 
portunitj' and excellent follow-up work has also been possible. This study 
was undertaken to present the natural history of childhood rheumatism in 
this locality and to estimate the expected number of recurrences in a group 
of rheumatic children followed over a sufficient number of years. These con- 
trol data are necessary in order to determine the efficacy of any type of 
specific therapy which might be tried in the future. 

SUMAIARY OP CASES STHDtED 

Between 1922 and 1935, 1,868 patients have been examined at Lymanharst 
(Table I). Of this number 160 had congenital heart disease, 27 extrasy.sto1ic 
arrhythmia, 23 neirrocirculatory asthenia, 677 were found to have no heart 


Table I 

SUMMARY OP C.ASES EXAMINED AT LTMANHURST HEART OWNIO 
1922-1935 


Congenital heart disease 

160 



ExtrasystoUe arrhythmia 

27 


Ecurocirculatory asthenia 

23 


No heart disease 

G77 


Nonpathologie murmur 

241 


Bhenmatics 

713 


1. Potential 

405 


2. Eheumatic heart disease 

30S 


No diagnosis 

27 

— 

Total 

~Y80S 

— 


•From Hie Liymanhurst School He-ort Clinic and Convalescent Cardiac Home. ^ 

Head at Use Second Annual Meetinsr of The American Association for 
Control of Hhciimatic Diseases and the Fourth Conference on Rheumatic Disease., 

1935, Atlantic Citj-. N. J. 
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disease, 241 presented murmurs which were considered nonpathologic in na- 
ture. Theie -were 713 patients who ga\e a history of rheumatism and of this 
number 308 had valvular heart disease while 405 were considered as cases of 
potential cardiac disease In 27 cases no diagnosis was made. 

SEASONAL INCIDENCE 

As has been pointed out bj a number of imestigators there is a distinct 
seasonal variation in childhood rheumatism In ilinneapolis, as shown by 



Chart 1 


Chart 1, there is a marked increase in the number of cases in the earlj* spring 
and late fall. During the summer months rheumatic fever is at its lowest ebb. 
Other cities in the same geographic location have similar but not exactly the 
same seasonal variations in rheumatic incidence (Chart 2). It will be noted 
that the seasonal incidence in London, Philadelphia, and 2sew lork is prac- 
tically the same as that in Minneapolis In Scotland, however, the peak of 
incidence is in the fall months of October and November with no spring rise. 
The cause of this seasonal variation is not altogether clear. Tlie seasonal 
increase in upper respiratory infections, and dietarj deficiencies w'liich are 
more prone to occur at the end of a long winter, liaie most often been sug- 
gested as possible reasons 


Tin; JounxAi. or i,abok.vtoky and ciaxicat. mkdicini; 


aGG 


AGE IN'CIDEN-CE 

Examination of our material indicates as shown by Chart 3 tliat tiie onset 
of childhood riicumatism most comnionlr occurs between the ages of five and 
six. This is a somewliai earlier peak of age incidence than is gh’cn by most 
other clinics and is explained by the fact that we have the opportunity of 



Chait 2. 


examining most of ouv patients at the veiy onset of the disease. A numhcf 
of patients have been obsein-ed who developed rlieiimatism during the hrst 
few years of life. 

rAMIOUf. tcxpexcy 

It has long been known lhar rhcniwatie fever is a markedly familial diseaw. 
Because of the importance of ihis phase of the problem our cases were stn 
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ill tliis regard. During tlie jear ami 1934 all patients uho repoitcd to 
the clinic were questioned eaielull,\ conccining family history. Only the 
parents and siblings weie inclmled and care was taken to include in our data 
only cases which could be consideied as ehdclhood rheumatism. During this 
period 370 children were examined Of this number, as shown in Table II, 
201 gave a history of rheumatic disease, 120 of these patients alread}’ had 
rheumatic heart disease while 81 weie potential eases, 67 had congenital heart 
disease, 44 nonpathologic niuimui. 5 nemocirciilatory asthenia, 0 extras 3 'stolic 
airhythmia, and 47 were found to h.ne no hoait disease. Of the 201 childien 



Chari 3 


Avho gave a histoiy of iheiimatisin, 04 othei memhois of their families gave 
a positive rheumatic histoi.i an incidence of 46 7 jier cent, nliile among tlie 
1G9 patients who g.l^c a uegati'c ilieumatic histoiy, 2.) or 14 ( per cent of 
tlie other inombeis of their families gave a positive histoiy, ’nKlicating that 
the family tendency among the iheumatic children n.is three times as great 
as among the nonihenmatic control gioup fiiese figures do not give the com- 
plete picture of familial tendency m childhood iheumiitisin. It is not nncoin- 
nion to find two or more membeis of the s*inie faniiU snfl'ernig from rlieiimalic 
fever at the same time. It has been suggested that rlieumatie fever is a mildly 
contagions disease and a nnmbev of sti-caUed eindemics Imvc Iiecn described. 
Discoveiy of the etiology of this disease will eventually exidain the marked 
familial tendency. 
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TYPES OP ONSET 

In recent rears a good deal has been written concerning the importance 
of allergr in rheumatism. It has been pointed out a number of investi- 

Table II 


FAStUA' Tenden'ct in .Tutemle Bheumatism CoMPAnED With Fasiiia' Tesdexcy ik Kok- 

UHEUMATIC CnlLDKE>i 


1 

DIAGNOSIS 

CASES 

TOTaVD 

NUMBER OF 

CASES 

?M3frLV IN- 
CIDENCE 

I'Efl- 

CENTAGK 

Blieuinatic heart disease 

120 




Potential lieart disease 

SI 

201 

94 

40.7 

Congenital heart disease 

07 




Nonpathologic murmur 

44 




Neurocirculatorv asthenia 

5 




E.vtrasvstolic arn-thmia 

0 




Xo heart disease 

47 j 

IfiO 

25 

14.7 

Total number of eases ex- 

■KHI 


i 


amined lO.'lO-lOSI 






gators that the great majority of children w])o develop rheumatic fever have 
a sore throat or upper respiratory infection a week or two before the rheu- 
matism begins. The usual historj'-, according to these investigators, is that 
the child develops the upper respiratory infection, apparently recovers, and 
then a week or two later suddenly develops rheumatism. The quiescent phase 
is explained as the period of developing sensitivity to the upper respiratory 
infection. During this past year aU our patients have been studied in regard 
to the t}*pe of onset. Time-consuming careful histories were obtained from 
the patients and their parents. These children for the most part had recently 
recovered from an attack of rheumatism so the facts regarding onset were 
still clear in their minds. It was found (Table III) that of 201 children 
studied 27 or 13.5 per cent had a cold preceding the onset of rheumatism, 9 
or 4.5 per cent had a sore throat, 4 or 2 per eent had pneumonia, 2 or 1 per 
cent had measles, 12 or 5.9 per cent developed rheumatism while convalescing 
from scarlet fever, 20 or 9.9 per eent had chorea before the rheumatism be- 
gan, 9 or 4.5 per cent of the patients had various types of onset, 2 of these 
had infected fingers, 2 had abscessed eai-s, while 1 child injured himself on 
falling off a porch about ten days before the onset of an attack of rheumatic 


Table ni 

Tvi’Es of Onset op Juvenile IJiieusiatism 


onset pr.ECEDED BY: | 

NUMBER 


Cold i 

27 


Sore throat 

9 


Pneumonia 

4 

2.0 

Aleaslcs 

O 

1.0 

.Scarlet fever 

12 

5.9 

Chorea 

20 

9.9 

Other 

9 

4.5 

Gradual on.'ict 

90 

44.8 

Xot obtained 

2S 

33.0 

Tot.al 

201 

100.0 _____ 
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fcvci However, 90 oi 44 8 per cent of this gioiip developed rheumatic fe\cr 
giaduallj, Mith no preceding rcspuator> or throat infection In many in 
stances the patients and tlieir paients were under the impression tliat tlie fiist 
niaohed joint uas due to an inpirj uhile plajin^ A knee or ankle became 
swollen, this condition lemained unchanged foi a iminber of days while the 
child continued m school until giadually other joints became imohed and 
the patient was foiced to bed with n weUde\eIoped attack of iheumatic 
fo\oi As a result of this stndj one concludes that rheumatic fe\ei mn> be 
picceded bj an upper icspiratory infection but the most common tjpe of 
onset IS a giadual one not preceded by any infectious piocess 

RHEUMATIC AND NONRHCUMATIC LEG THNS 

All investigators conceined with the problem of iheumatic infection in 
ehildien aie tioublcd consideiably bj the history of leg pains It is difficult 
to deteiminc which of these cliildien lomphming of leg pains are suffering 
from iheumatic infection aud are in danger of de\elopmg iheumatic heart 
disease, and winch lia^e no iheumatic infection It has long been taught that 
all cliildien who complain of leg pains are iheumatic and potential cardiacs 
The public espcciallj has been led to belle^e that such leg pains arc of serious 
moment, tliev hn^G been informed tint thne is no such thing as “giowmg 
pauis^’ but that these pains ate iheumatu in nntme As a icsult, nnracioiis 
such cliildien hn\c had their tonsils removed some have been confined to bed 
foi long peiiods of time because of “beginning henit disease'* and no doubt 
a good number of them have had convalescent home care As a result of our 
c>cpciionce ovei the past twelve jenrs it is our impiession that the gicat 
maiontv of children who complain of leg pains arc not suffering fiom rheu 
matism and aie in no danger of developing heart disease In an attempt to 
classifv cliildien who complain of pains in the extiemities, a differential diag- 
nostic table has been woiked out (Table IV) based on clinical observcation 
A gioiip of known iheumatic children attending Dowling School have been 
studied in regard to the tjpc of leg pains flora viJncli tliej complained, and 
these findings have been compaicd with the svmiitoms picsentod bv cliildien 
comphuning of leg pains onh and uho have nevei bad rheumatic fever 
luiovMi iheumatic cliildien have nioic or less constant pam in their joints 
even while thej are up and about and aic appaicnth well Thev complain 
mostly duiing tlie dav, the pain is intensified on motion, thcio is difficulty in 
walking and a limp is often noted These symptoms ordmarilj disappear 
when the patient goes to bed and rarelv do these rlieumatie cliildien complain 
dmnig file night On the otiiei hand, nonrheumatic childien eomplaming of 
leg pains hav c most of their difficulty after going to bed , they commonly 
awake two oi tliieo lioiiis after refuing, and the pam is intense enough to 
(ause them to eij Heat oi massage of the muscles iisinlh cuises ibc pam 
to dis.appeai, and the child is again able to fall asleep On arising in the 
moining the noinheumatic clnldien aie free from pam and complain of no 
Stiffness on, walking Tlic iheumatic childion, on tlie other hand, while thej 
do not compknn of Itg p uns during the night have clifficultj m walking when 
fust aiisiiig and complain of stiffness for rn lioui or two m the morning The 
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rlienniatic eliiltlrcn while they may also liave imisclo pain \isua11y point ont 
the maximum point of pain in the joints themselves, while the nonrheinnatie 
!.'ri>np eomplain mostly of pain in the muscles of the lower extremities and 
are unable to locate any point of maximum pain. On being a.skecl to locate 
his ]iain the nonrbeumatic child will run his hand over the entire lower ex- 
tremity while the rheumatic patient points directly to his knee, ankle, or elhow 
joint. The nonrheumatie patient rarely has pain in the upper extremitie.s, 
the rheumatic child almost always complains of difficulty in all four ex- 
tremities at one time or another. The nonrheumatie child complaining of 
leir pains is usually in good health and commonly comes from families in 
better economic circumstances while the known rheumatic child is usually 
in ]mov health and comes from poorer families. The rheumatic child presents 
other signs of rheumatic activity .such as low-grade fever, freriuent nosebleeds, 
l^allor. unexi)lained abdominal cramps, and undernouri.shment. Frequently, 
examination of the involved joints in the rheumatic children will reveal local 
increased temperature, no such findings are present in the nonrheumatie 
group. A large group of patients complaining of leg pains have been observed 
for a number of years and will be reported at a later date. It can be noted 
here, however, that this clinical dift’erentiation has woi'ked well in our ex- 
perience as almost without exception the children considered as nonrheumatie 
have not developed signs of cardiac disease. The necessity for differentiating 
the rheumatic from the nonrheumatie child becomes more and more impor- 
tant as our facilities for treating early eases improves. In a short experience 
in our Convalescent Home at Lynnanhurst we have had to face this problem 
practically. If care is not taken in selection of patients, a good mimber of 


Table IY 

PuoH'Nifs ItrawEEx Xoxr.nEr.MAnr “Guowixo Patxs” .\xd .7oixt Paixs or Srn^erTn 

IJhec.m.vtic Fetcu 


If (i‘ )' on 


Location of jiain 


XoMUiEUM.tTIC “or.OWIXO .lOI.XT PAIXS OF SOB.NCUTE 

P.MXS ’ ’ r.llF.UM.VT lO rEVEIl 

Koon nficr goinj; to bcU. Pain Worse on arising. Exagger- 
gone in morning. No pain atod on motion. Difiiculty 
on motion. in walking, may caire 

limp. Pain present dur- 
ing most of day, disap- 
pears on getting warm m 

lied. 

In nni.«(-Ies of tliigli.s and legs. In joints tlicmselvcs. Cldld 
t'lnlil vague in pointing points directly to knees or 
out '■ite of jiain, ankles. Often complains 

of pain in joints of upiiet 
e.vtrcmitics also. . 


General Iiealtli 


Other signs ol rlienmatio ae- Usuall.v none 
tivitv 


Objective findings in jumts None 


Family lii.story nf ju\. nilejUneoniinon 
rheumati.“m i 


U.sually poor . 

Common, nmy have frequent 
nosebleeds, unexplaineu 

fever, pallor, abdommal 
cramiis, undcrnourislinicnf. 
Evidenc e of carditis. 

Often joints are slightly swol 
Icn uui] liot - 


Vprv’ cominou 
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nonrlieiimatic eliilclien ^\ill be admitted to cou\ alesceiit liomes tbej 

do jiot 501011" Tlie diffeieiitial didtrnosis between the ihcuniatie and ^lon- 
ilieiimatic child is not ahiOAs oasj and it is oui impiessiou that this chait 
based on clinical obsenations mil tend to assist in iiiakni" tins difreieiitiation 

EXFECTWCT OP RICURrXNCES 

In oidei to detemime Mbethei oi not am specific tvpe of tieatment is 
effectne in such a cbionic infectious pioeess as jmcnile ilienmatisin, it is 
uecessaiy fiist to know nlial tna^ be expected in a gionp of nntieatod patients 
follon ed oiei a nnnibei of leais The noimal e\pectancj of iccnnences in 
a group of cluldien n itli rbenmatism lias tUciofoie been studied As indicated 
in Table V of a total nnmbei of 342 ihciimatic cbildien 178 or 52 1 pei cent 
were found to haie had one attack onh while 164 oi 47 9 pei cent of these 
childien had lecurient attacks Of the 1('4 patients with reuuiences it iras 
found that 44 oi 2G 8 pei cent lecuiied at the end of the hist jcai while a 
similai nnmbei had recnnences after two ^cais, making a total of 88 patients 
or 53 6 per cent who had lecuueuccb aftei two leais Twenta eight oi 17 1 
pel cent of these elulclren reeiuied at the end of Diiee >enis, 20 oi 12 2 pei 
cent aftei foui jeais, and 5 oi 31 pei niit aftei fi\e ^cals making a total 
of 141 childieu oi 8G pei cent who had »*''cmied at the end of fi\e >eais As 
the result of this stud\, it is tan c« i<lude tliat it will be necessaij to 


a \RoD \ 

tsciDENCr Of Hr ter Jus’s n )» ^Mri Piolwiti'm 


Total number of tUouni itu lu 
Children mtli on* attac’ oulv 
Children with recurrent '> ti**)!'* 


pECurrEvcFS wtoiiv 

\LWiur 

1 >eir 

44 

2 >CUTS 

44 

S jenrs 

2S 

4 yenrs 

20 

5 jenrs 


C) jc'irs 

c 

7 ^c'l^s 

4 

S 3 CITS 

5 

^ jo'irs or more 
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leii >: t 1 3-12 

17S or 52 1% 
] 04 cr 47 Ovc 
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follow a gioap of tieated ilieumatic cliildioii a mniimiini of fno ^cals before 
any definite conclusions can be diawii In a miiiiber ot instances reports Inn e 
oeeiured in the liteiatnio, g-niii" risiilts of treatment nitli lacciiie for two 
or three years As indicated bi tliesC figiues siicli lepoils cannot be alto 
gether eonchisne until these patients hare been followed a iiiiiiiniiim of fne 
years A detailed studv has been made ot leciiiicnees in oiii ihcnniatic 
childien so that we haie' escellent control niatoiial to use for comparison in 
any group of childien treated in the futuie 

ANAmSIS or TATIEVTS DEAD OP rilFinllTIC DISILlSI 

Table VI "nes a icsiiinn of the findings in the 34 childien of oni group 
that aie Icnown to he dead UndouhUdlj (ho follow np sludi whnh we are 
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noAV caiTjau" on -vvill discover many more deaths. It ndll be noted tliat in 
nine instances -while these patients -were loiowm to have died of rheumatic 
heart disease, no history of rheumatism wrns obtained, so tliat the length of 
illness from the beginning of the rheumatic process to death could not be 
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deteimiiied Fne patients witfi ihttmuht iitait disease died of siibaeide 
iiacteuai eiuloeaiditjfj Most of these tlidduu had itpeatod attacks of iheu 
matic Xe^er and chorea, the frieat mi|oiii\ of them had gieatl> eidaiged 
hearts as indicated b\ \~iav ei-aminatioii Ihe a\eiage iiumbti of ^eais that 
these patients h\ed aftci the onset ot iJnuinitisin was about sis- seals Two 
thuds of tiiese chjJdieii who died had Iful {hen tonsds lemoscd 

tONCItslOX^ 

1 Pheiuuatic disease in ihddi fii in ^lu/neapops is esseutiad} the same 
as m othei centeis thioughont the woild 

2 Eheumatic feser is mou pi \ ihni in ^Imneapobs m the eaily spung 
and late fall Dining the snmniti the din •'< is it Us lowest ebb Similar 
ciuves fiom othei laige centeis ne pies«.nted 

3 Childhood iheiiniatisin «etus im m {.oiuiaonl' between ti\e and six 
jeais of age 

4 This disease is definitel} Ijmdij} flu 1 umlni Tendeuei is thiee times 
as gieat in a rheumatic gionp as ju i nt tnln urn iti iioup 

5 Rheumatism m cluldieu m a * inside* di]( i undui of instances tollows 
an iippei lespiratoij uifection but m si i uoiiU ihieiops siowlj with no 
pieceduig infectious piocess 

6 The gieat majoutj ot child i u u ho mt uu < f leg pains aie not suf- 
fering fiom iheninatism A dufeuMi I dii losta fibk based on clinical 
obsenatioiis is piesented 

7 The normal c\pectanci ot uMineu <i iheinn.jtism has been detei- 
mined This mateual is to be us<d jS a cuiiuol in detcimimng the efficacy 
of any tjpe of specific tieatmcnt wlu u m»^lu b» tind in tlie fiitme 

8 An anal} SIS of the findi«f.s < f M chddien who haie died is piesented 

M&CUSSION ON PAPLR OF D1 It 1 tj 1 Uil MTlRi 01 ItHLPMATIC 
FL\LRP’ AND PAi’LK 01 U I rHLNVfl/RAl HPiTOm 

OF CHILDHOOD FHi ( M \11SM t^ MiNM'sOTA ' 

dr JOHN \>\CKOFF New \oiiv N l**T{< \ny puttul stuJv of Dr Slujuro is 
one of the manj wiiJth Jia\e bmlt op lUc cliuKil pcl«r»' that Dr Swift h'ls so abl} re 
viewed Each such stub has nJOel ^oiue new koowteke Of ^pttnl nitcrcst js Dr 
Shapiro’s st\ut> of the \anoiis t^po*? of jam e-icii-tlb m tlm of {^lowiiij; chiUlrcn, 
some of which ire probihH ihcumUit ii«i some ot wluh are not 

About evciy two or three jin', wv hi\o leirri i to expta i tomi>rchen<,ne suriei 
of rheumatic fever bj Dr hwjft a inaiUr of the sut jttt He ak-rin brings to our ittcntiou 
ccrtniJi thic^rs which we must hull m our niimK the fatt tint tho di'-txse is extremcK 
complex, and that it is difhcuU W i.luw.xUv what is rheumiOC fcitr nnd what 
IS not Ho his roxjewcd the liter studas on ^mlUural chiagc ant his discussed the 
otiolog) I wonder how main times Dr Swift hvs some to Atlanta. CUj ind his hid to 
hnen tonnes idea o« the rtJo)o,i of rheomatw. User, his hai to ict in i rmeptive mood, 
and not appear bored 

dr RALPH KINSELLA, Sr Loms, Mo— I feel peraonilt^ mucli indebted to Dr 
Shapiro for discussing the subject of growing pirns ID has unde a compreheinne con 

tubution to It . t ^ t. . 

It >, rtiffieult to d.seu-s tUo sobject of Dr So.ftS i-orcr, the et.oIn„v ot rbeomot.c 
fercr Mj exper.cnrc booled to tot vrlucU oonrern. the relat.oosh.p of -treptocoecot 
luftctions With rheuantic fever 
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Xot o\on iiifoi turns disease lias the jiattcui o£ a simple^ unitiiio reaction sncli ai, lohar 
pnomiioiiia iuis. Tlierc arc niain infections -nliich lia\o nioio than one phase, and a capaciti 
for ti\o phases is easily seen in many coccal infections. The double pattern s\as forecast 
in miniature, so to spe.iK, in the eNpenment of Dr. Swift in which ho obseried a primary 
CMidatiie reaction to the intraderraal injection of living streptococci and a secondary 
proliferatn c reaction in tlic same site without any further manipulation of the animal. 
The prolifci.itii o reaction may continue in the animal due to the continued presence of the 
oNciting agent 

Tlierc IS no exiienmental infection as similar to a rheumatic infection, as far as 
topograiilue arr.ingemcut is eonceiuod, as one by Streptococcus hemolpticus or non 
liemolyticiis. It is possible to establish a chronic infection in animals, in the case of dogs, 
1)\ infeiting the heirt i.ilio and in the ease of rabbits, by infecting the Kucc joint; one 
fin keep a eontimied infection in the animal’s body' in this way. In the course of time 
there will lie de\ eloped prohfciaticc lesions throughout the liody that assume a topographic 
and Instologic arrangement like acute rheumatic fcier. Some bolicre it to bo identical 
with riiciunatic fc\cr. llowcscr, I think the two conditions remain sharply' separated as 
y et. 

The proliferatn e stage of rheumatic feicr or of any' disease, is probably' one that 
depends for its continuance on the continued presence in the body' of the cvciting agent; 
in this case not yet discoiercd. This mechanism of reacting in a proliferatn e way seems 
to bo easily sot off in some subicets and follows quickly' upon the injury' to cells produced 
by nnis The studies of Dr. Shapiro iinite the thought that probably children Inne some 
I'haiige in then internal oinironmcnt, as far as bacterial agents arc concerned, which may 
depend on horeditnry factors. 



THE RELATIONSHIP BETWEEN RHEUJUTIC PETER AND 
EHEt’MATdln ARTHRITIS^ 


M. H. DAWhON, Jl D , \M> T Li o\t) T\so\', M n , Nrw A'ork, N. Y. 


TOURING the centuiy theie evisfed etiii&ideiMblc controversy over the 
*-' relatioiisliip between rlieunutic fe\cr and riienm.itojd arthritis. Opinion 
was more or less ecpialjy dindeu into Iho siliools. tliose who believed that 
the two ivere separate and disfiiKt diseases ,iud tlmse who iiiaintaiiied that 
fliey were different expressions of ihe s,ime fundamental process. At the 
present time the majority of cliiiK.ans both in this country and in Europe 
consider these two clinical entities ns distinct diseases bavin" little or no re- 
lation to one another. Oceasionalh Innw-vci, the opinion is still expressed 
that the two are intimatel,v lel.ited and xm-sdih difteient manifestations of 
the same process This is paitieidail' tin .11 liie Gciman literature where 
the relation between the tuo londii on, is .oi.slanlh discussed 


Older ConcepHons . — The eionitnoi of opinion icrrardmg the lelationship 
of rheumatic fever and ihouniafoid .nlbiifi' 1 - 01 .onsidciahle niteiest, Eal- 
lonius,' in 1642, scorns to ha\e imn tin tnst 10 .li.ti lentnite botucon ihetimatism 
and arthritis but it was largch dm lo the tc.nnina ,ind uiitings of IlaygartlP 
(1805) and Hebcrden’ (1810) that tin tno came to be icaaulccl as separate dis- 
eases Even at this early date, howcMU eonti,ii\ opinions weie held and, in his 
o.xc6Uont description of rheumatoid aitlnitis, .‘sciid.imoio* (1827) stated that this 
disease was merely a variety of 'Vhionie iheuniatism " During tiie remainder of 
the nineteenth century opinion as to (he lebitionship of (lie too seems to liavohecn 
mole or less evenly divided iiotween (he (no schools Among (hose who believed 
that they weie distinct entities mai be mentioned Puller® (1852), Adams® (1857), 
A. B. Garrod® (1S59), Pagge* and Bristowe' (onfraij opinions were expressed 
by Watson" (1836), Todd" (1843), Iliitclimson" (1881), Cliaicot" (ISSl), Sir 
D.vee Dneknorth" (1SS4), Jlifchctl Biiicc" (1S94), and Ilawtliorne'’'' (1900). 
Todd, in 1843, stated-. "Chronic iheumalism of the joints is clearly trace.alile to 
a iheuraatio state of the conxtifnfion ’’ Diicknordi, in 1884, mote.- “The 
disease (rheumatoid aithrifis) is a Inic form of rheumatism” and “one of 
the several manifestations of the ilieiimatic blanch of the basic artliritie 
diathesis.” According to Mitchell Bruce, “the two diseases are expressions 
of one morbid process which differ from each other jiartlj' in intensity and 
partly in the manner of their evolutions * Charcot stated: Thcic are not 
two fundamentally distinct diseases to he dealt with as ccitain antliors fancy. 


Troro the Department ot Jlcaieine. ColleEe of Pliselolini nna Surfeon-s. Cahimhla Unl- 

'erslty, ana the Arthritis Clinic or the PrcsbttoHm Hospital. 

The Arthritis Cltote of the Vresbj terltn IlospUaJ is silpportea hi the i'aulkper Jlcmorial 

Tumi 

af thf. Roron/? v\nntia1 ilcetins of TVve A.o\ctlc\n A^sociaUnn for the StUfJj' nmJ 
Control Of Bhoumatlc Di'ica'tO'i ami the Fourth Conf<twnce on Rheumatic IJI-ca-e*. June 10. 
Atlantic Cltr. N. J. 
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but only two manifestatious of one and tlie same diathetic state.” In a 
monogi-aph entitled “Rheumatism, Rheumatoid Arthritis and Subcutaneous 
Xodules,” Hawthorne (1900) discussed at length the relationship between the 
two diseases. He conehided that the presence of similar subcutaneous nodules 
in both rheumatic fever and rheumatoid arthritis indicated an intimate relation- 
ship between the two conditions. 

2fodcrn Conceptions . — ^In more recent times there has been a pronounced 
tendency on the part of American and English clinicians to regard the two 
as separate and distinct diseases although occasional contrary opinions are 
still expressed. Thus Clarke^' (1915) considers the similar geographic distribu- 
t ion of rheumatic fever and rheumatoid arthritis as being indicative of a relation- 
ship between the two. Harc^^ (1928) refers to both rheumatic fever and rheu- 
matoid arthritis under the term “rheumatic disease” and states: “I would ad- 
vance a more catholic outlook upon rheumatic disease, which, in essentials, re- 
mains but one of various inflammations of vascular connective tis.sue.” In a re- 
I)ort on “The Relation of Orthodox Rheumatic Infection to Multiple Infectious 
Arthritis” Coates^® (1930) presents statistics on the incidence of frank rheumatic 
jnanifestations in patients with rheumatoid arthritis and in immediate members 
of their families. While not drawing any definite conclusions he comsiders 
that the figures are, to say the least, significant. 

In the Geman and Scandinavian liteivatnre a somewhat different opinion 
prevails. Here the relation of the two diseases is Avidely discussed and clinicians 
have found it convenient to divide rheumatoid arthritis into two groups: (1) pri- 
maiy chronic polyarthritis and (2) sccondaiy chronic polyarthritis. The second 
group comprises those cases which develop as a sequel to rheumatic fever. The 
recognition of a group of cases intermediate between rheumatic fever and rheu- 
matoid arthritis is very general among German clinicians and a similar point of 
view is held by the Scandinavians. Freund-® believes that, in spite of the similari- 
ties between the two, they should be separated for clinical purposes. Fischer-* is 
of the opinion that the tAvo are intimately related and that such differences as do 
exist can be attrilmted to the A-arying degrees of immunity possessed by the 
host. He particularly stresses the fact that there are many transitional cases and 
that it is frequently impossible to separate the tAA'O. Kahlmeter^- states: “In 
my opinion, therefore, there is a great deal in faA’or of rheumatic fever and 
chronic rheumatoid arthritis being due to a pure infection of the same 
A'irus and that the different clinical pictures exhibited depend Aipon differ- 
ences in the virulence of the infection and upon the diffei’ent mode of reac- 
tion, temporaiy or constant, of this virus.” Klinge and Grzimek,-® after 
extensive investigations on the histopathologic changes in the two diseases, 
conclude that they are one disease process with different phases and Avith 
different clinical and anatomic manife.stations in each individual phase. 

It is apparent from the foregoing re.sumc that the current tendency m 
Ameiucan and English clinical medicine to regard rheumatic fever and rheu- 
matoid arthritis as separate and distinct diseases does not meet Avith uin- 
A-ersal faA-or. In the present communication evidence Avill be offered m .sup- 
port of the hypothesis that the two diseases are intimately related and pos.sihlj 
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cJi/feient jnaiiifesfatiojis of tlie same fundamental pathologic process The 
following phases of the piohlem njll be consiclerea (1) Familia! relation 
sliip, (2) geogiapliie distnbutioii, (3) initiating factois, (4) seasonal inei 
(lence , (5) age incidence and ehnieal manifestations in diffeient age peiiods, (fi) 
patliologie siinilaiities, (7] immimologie findings 

4 PomiJial Helcttiotiship — It is nell known that oitliodov ibeumatic feier 
exhibits a marked familial fendencj The statistics of diffcient aiithois iniy 
somervhat but eaiefiil studies slion tint more than one membei of the faniilj 
is affected in between 37 and 50 per cent of cases (Diapei and Seegal,’* 
Fanlkner and "White, St liaivieiice'^'') it is somewhat less geiieiallj ap 
picciatcd tint ilieuimtoid aitlmtis also slions s definite f imilnl inculeiiee In 
.1 leceiit studj of 100 cases in oiii chine in immediate mtmbei of the family nas 
simtlailj affected in 15 instances Ot mote sigiiificaiicc, honeiei, is the fact tint 
ihcnmatic feiei and ilieiiimtoid ailhiitis tend to occm in the stoic families In 
.1 studi of the famili liistoii of 50 ei»(s of ibeiinntoid srthiitis, Contes’® found 
tint in 16 cases (32 pel cent) an immcdnte mcmbei of the famih suffered from 
iheumatic fe\ci In out oun senes ot ihcumatoid uthiitis ctsos the incidence of 
proved, ortUodov, rlieumatic iiifeetioiv in the mimedidte famih uas 14 per 
cent Although considerablj less than Coates’ fignies this is at least fifteen 
times gieatei than iioimal expectinot It must theiefoie he conolnded that 
ilicutnatic fesei and iheuimtoid aithidis tend to occut m the simo families 
Tins ohsoisation inaj ho mterpicfeJ in a inicfi of uass and assumes significance 
onh ut connection with the othci i' nh ni i of i i < I dionslnp between the tu o dis 


eases 

2 Oeogtaplixc Disfnhitton — Evidence is ai ail able to show that rheumatic 
fever is essentially a disease of the tempeiate zones Its ineidenee diminishes 
the farther one goes south and it is a relatneh laie eieiit in the tropics 
(Scegal and Seegal,®' and Cobuin “®) Complete data on the geogiaphic tlis 
(iihution of iheumatoid aitliiitis aie not ai.adahk hut the lepoits ot ceitain oh 
sciieis aie significant The statistics collected h\ Claihc’ fioni the British 
'timj and the" Colonial Jlodical Scniccs shon the simo pcogiaphie distnbntion 
for rliciimatoid aithntis as foi ilieumalic feici Eoi c\ample, the rccoids of 
the Federated Jlalaj States shou that of 71,208 p iticnts ticatcd m one seal no 
case of ilieiimatoid arthiitis appeals The Straits Settlement Jtcdical Rcpoit fot 
the same jear presents an anahsis of 113,508 patients treated m laiious tiopieal 
countiies from Nyassaland to Singapoie and in onlj one instance is the occur 
lenee of iheumatoid aithiitis leeoided Claikc analjred the goseiuraeut ictuius 
foi tsso reals m thiiteen tiopical couiitiies md found that out of 1,000,000 in 
patients 'not one uas diagnosed as ihcimiafoid aithiitis EMmmatioii nf the 
medical lepoits of the United Fruit Companj, wliose estates aic laigely lo 
1 ded m tiopical countries, slious little endciice of the ociiiiKnei of ihcum itoul 
iithiitis Fiiiallj, the lepoits of sereial oliscireis in Poito Kieo .iiid damuca 
mdieate that both iheiimatie feici and iheumatoid aithiitis nie lel.tneU raic 


o’lcnts m those islands 

The similar geographic d.stiibut.oii of ihenmat.c fciei and iheumatoid 
arthritis is a mattei of considciablo iiileiest So far as no aie auare the onh 
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otiicv example of a specific disease •which is equally rare in the tropics is that 
of scarlet fever. It is true that the incidence of both diphtheria and poliomyelitis 
dimini.shcs in southern latitudes but both of these diseases have appeared in 
epidemic fom in the troines. In any case, as Clarke has stated, “the con- 
current absence of both rheumatic fever and rheumatoid arthritis in the tropics 
contrasts so markedly -with their concurrent presence in temperate climates that 
it has left the impression that tiiere may be a causal connection between the two 
diseases. 

3. Jiiitiadnci Factors . — The relation between infection of the upper re- 
spiratory tract and the initiation of the rheumatic process is well established. 
There is general agreement that the relationship is too constant to be a mere 
chimee occurrc?icc. In rJieumatoid arthritis the relation is less clear and tliere 
are many uho will doubt its importance. Nevertheless, conspicuous examples 
are from time to time observed in which the disease appears to be undoubtedly 
u.shercd in by a preceding attaclc of tonsillitis or sore tlu’oat. In our experience 



Fip. 1. — Seasonal incidence ot hemolytic streptococcus pharrngltis and recrudescences 
or rheumatism among- 165 .ambulator}- riienmatlc subjects in X-en- York City. The peaks oc- 
curred during the spring months, and rvere followed bv a rapid rise in tlie incidence of 
recrude.scences among ambulator}- rlieumattc subjects. (After Cobum.) 

indicates hemolytic streptococcus phar}-ngitls. 

Indicates acute iheumatic fever. 

•Throat cultures not obtained during September, 1930 and 1931. Patients e.xperienced 
preceding phary-ngitis. 

such examples are encountered more frequently tlum is generally .supposed. Ap- 
proximately 20 per cent of cases give a definite histon- of .such infection and in a 
furtlier 20 per cent a more equivocal liistory can be obtained. It is our belief 
that lU'ceeding infection of the upper re.spiratory tract constitutes one of the 
most important factors in the initiation of the disease rlieumatoid artlirilis. 

4. f^rasoual Inckleiirc . — In the I'nited State.s and Canada rlieuinatic fever 
exhibits a definite seasonal incidence, reaching a peak in the month of lilarcli. 
This is true not only for the initial attacks but also for subsequent exacerba- 
tions. The seasonal incidence of rlienmatie recrudescences together with the 
seasonal incidence of hemolytic stveplococcal pharyngitis is shown in Fig- b 
In snch a chronic and in.sidions disease as rheumatoid arthritis, it is more difficult 
to speak of a seasonal incidence. Ilowcvei', a careful study of eases in New I oik 
City reveal-- a seasonal incidence which corresjionds closely with that of rlicu- 
matic fever The month of onset in a series of G8 cases in which the lime oi 
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onset eouid be aceuratel.v detonnincd is shown in Pig. 2. This similarify in the 
seasonal incidence of the two disea.scs constilutc.s a fnrthci- link in the chain 
binding the two conclitioiK logcthei-. 



SeASOMAL INCIDENCE OF OHSET OF 
RHEUrtATOio arthritis 

Fif. 2. 

AGE AT ONSET 



5. Age hwnhnce ami GlUmal Mamfestations af ttie Tii-n Diseases in Differ- 
ent Affe Periods. — Rheninatic fever is e.ssentially a disea.se of ciiildiiood while 
rheumatoid artluitis i.s jn'edomiuimll.v a disease ol adult life, llie age of on.set 
of 257 cases of rheumatic fever and 202 eases of iheumntoid arthritis is sliowu in 
Pig. 3. If will he ohserved tliat in uearl.v 00 per cent of the patients tlw onset of 
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rheumatic fever ocem’s hefove the a"e of fifteen while in over 90 per cent of the 
patients the onset of rlieumatoid arthritis occurs after the age of fifteen, More 
siunificant, however, is the fact that the clinical manifestations of the two diseases 
differ widely in diffcrimt age ])eriods. It is well reeogniaed that I’heumatism in 
eliiklhood presents a different picture from that seen in adult life. As long ago as 
1889, ('hcadle-'’ wrote: “In the rhenmalism of early life arthritis is at its nn'tii- 
nnnn ; endocarditi.s, periearditi.s, chorea, and subcutaneous nodules at their ma,\‘i- 
mum. As life advances this is gradually reversed; the ,ioint affection Ijccomes 
])romincnt. constant and typical of the disease and reaches its maximum; while 
the other ])heuomena decline and tend to die out.’’ A .summary of the clinical 
manifestations of rhenmatie fever at various age periods is presented in 
Table I. 


Tabile I 


Cuxiru. Jt.\xiri;.ST.\Tios,s or 

Rhkcm.wic Fr.vr.c 

.n' VAr.ioes Aon Pf.iuods (Avtkk Coburn) 

lKFAi;CT 


CHIIiDIIOOD 


Prtnearditis 

+ -!- + + 

PancardtUs 

4'4'4'-V 

Vague symptotns 


Epistaxis 

4-+-i-i- 

PaiioT 

+ -V 

Vague symptoms 

4-+ + 4- 

Chorea 

+ 

Brythoinns 

4- 4- 4- 

etc. 


Chorea 




fSubcut. nodulos 

4-4- 



Pohjarflirilis 

-4 + 



etc. 


YOCNG .MlOLT 


ABUIT 


Polyarthrida 


Chronic arthritis 


Epistaxis 

+ 4- 

Polyarthritis 

4- 4- 4- 

Vague symptotns 

4-4- 

Pancarditis 

t 

Pancarditis 

4- + 

etc. 


Erythemas 

4- 



Suheut. nodules 

+ 



C/irotttc arttiritis 




ete. 





The clinical ])ieturc of rheumatoid arthritiK is more eon.stafd in wirious age 
\mriods than tliat of rheumatic fever, hut it also shows significant variations. 
Attention is culled to the oeciirrcnce of carditis in classical eases of rheumatoid 
arthritis, a more frequent event than is generally recognized. In our clinic we 
have observed 22 cxamjjlcs of this condition and, in a scries of 100 consecutive 
cases, 7 were found to have unequivocal signs of rheumatic heart involvonent. 
It is of .special significance that the onset of all these cases occurred iu the earlier 
decades of life, in the majority of instances between the ages of fifteen and twenty- 
five. Reference to Fig. 3 will show that this is the age })eriod intermedinte be- 
tween that of rheumatic fever and rheumatoid arthritis. 

In the minds of many observers the occurrence of tjq^ieal rheumatoid arthn- 
ti.s in children and the undoubted examj>lcs of the development of classical rhem 
malic fever in the later decades of life may constitute a fovmidahlo argument 
against the hypothesis which i.s licrc being presented. In th5.s connection, how- 
ever, attention should he called to ceiiain facts. In the finst place, rheumatoid ar- 
thritis in children, or Still’s disease, is a relatively rare condition. In a .sj.v-ycaa 
})eriod, during whicli over SOO eases of rheumatoid arthritis have hceu observed ia 
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oiu dime, onlj 10 patients under tneUe jeais o£ age lia^e been seen In the 
second place, rheumatoid aithiitis m chiMicn mn at times appear as a fulmi- 
nating infection accompanied h^ acute joints, high fc^er, marked leucocjiosis 
and occasionally pciicardnl iniohement MeCiae®® desciibcd tno cases in 
which pencaidial effusion nas so mnrlved that tapping nas necessaiy In 
thiee of the cases onginallj desciibed bj StilP* complete S5nechia of the 
peiicardium was found at antop&> It i< difificuU to oftei any e’^planation 
foi the infiequene^ of endocardial inaolvement in Stiirs disease but^ gen 
eial consent, pericarditis is one of the most charactenstie of all the man; 
festations of oitliodo\ rheuinatie infection 'With regaid to the development 
of orthodov rheumatic infection late in life attention is duected to two facts 
In the first place, such cases ate lelatnelj raie In the second place, it is ev 
eeedmgly difficult, e\en impossible, to be certain that a puoi infection has 
not occuned in the earhei decades ot life 


Keferenee has alieadj been made to tlie icciirunee of iheumatic heait 
mvolvemeut in ihenmatoul arthutis AUention is also duected to the fact 
that eluoiuc joint clianges do de\tlop liirh fieqneitly as a scqnel to ihen 
matie fe^el In the Geiinan and btmdniai»ai liteialnre it is customary to 
lefei to these cases hj the tonii sttondiM duonic poh aitliiitis ” Ficuiid 
refois to 110 eases ui his onn e\pciituoe uiiilo Fischti”^ dcseiihcs 202 cases 
While such an incidence suggests tint tin iiscasc pictuit m Uni ope nuij be some 
uhat diffeient fiom that \sith winch wc aie fimilni m this countn, examples 
of this foim of ilieumatiG disease n* no( iiitiequeith incountcied in a laigc 
outdoor clinic The following statistns fiom PncIici s clinic on the difieicntia 
tion of “primarj chioiiic joint ihcumitism (ilieumatoid aithiitis) and sec 
ondaij chiomc jQitit ilienmatism lu iKo ol niidt'.t lie slates 


1 The “piimaiy'^ foim shows its luaximum two decades later than the 
“secondaiy” foim 

2 The ^'priinar:j '* fonn leads moie fiequentlj (52 pei cent) to anUjlcsis 
and defoimity than the secoiidaij form (37 pei cent) 

3 Caidiac inaoheineiit occuis much moio fiequentlj (Go pei cent) m the 

secondary foim than in the puniarj foim (4 pei cent) 


FmalK, biief mention should be made of those cases in which a diffcieu- 
tial diagnosis of tlie tivo conditions cannot be readily made It is common \ 
stated that the disease, ibeiimatic fercr, lospoiids to sahcilates, m assoemted 
nith carditis, and Icaies no pcimancnt disalnlitj of the lomts Rlicurnalo 
aithiitis, on the othci hand, docs not respond to s iliei htes is not atsomted i h 
cuditis and almost insaiinlils proceeds to a pctmsnont d.sah.htj 
It has alieadj been shonu that tno of these cuto.ia possess on a a leht. e a ,h 
and icfexcnce mil non he made to the thud d.ltoru.Ual point, the d.ffueiit edect 
of salicilates « 

In the minds of mai.j the different efteet ot 
the most fundamental distinctions betnetn ilicum i c • 

thntis I, must be pointed out. 


course of e\cnts in iheumatic fciei except on 
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as aii{ii)yre{i('s\ They are (juite without effect in the proliferative stage of the 
iliseaso during wliieh cardiac manifestations are so prone to occur. Furtliermore, 
the effect of salicylates is less dramatic in adults than in children and is occasion- 
ally quite disaiipointing. Finally, salicylates arc the most universally used of 
all drugs in the treatment of rheumatoid arthritis, as well as of rheumatic fever, 
and. while rarely so dramatic in the former condition, their administration is 
fi^Miuenfly attended hy the greatest symptomatic relief. 

It will be admitted by all that, among large groups of rheumatic fever 
and rheumatoid arthritis patients, many borderline cases occur. They arc most 
commonly observed in the late adolescent and early adult years and are more 
frecjuently encountered among ambulatory out-patients than among hospital pa- 
tients. In our own clinic this tyjie of ease is not infretiueutly seen and defies pre- 
cise classification in s])ite of all clinical and labm-atory examination. 

ti. Pdtholofiic Himilariiies . — The most convincing evidence of a relationship 
between rheumatic fever and rheumatoid arthritis is to be found in the patho- 
logic changes. In the jn'csent iiajier reference will be made only to the similarity 
of the subcutaneous nodules iind the vascular lesions. For a detailed study of 
other histoimthologic changes the reader is referred to the work of Klinge and 
(.'irzimek.-' 

Subcutaneous nodules constitute one of the most highly characteristic 
features of rheumatic fever. In 1S81 Barlow and 'Warner'’^ Avrote: “Such 
nodules are in themselves indicative of rheumati.sm.” Cheadle"'’ stated that 
the nodules arc “absolutely and solely rheumatic” having, so far as he can 
.iiulge. “no other origin or connection.” 0.sler“" expre.ssed the opinion that 
“their presence may be regarded as a positive indication of rheumatism.” 
Hawthorne"’ in 1900 wrote: “The eruption of fibrous tumors in the subcu- 
taneous tissue ... is a final and unequivocal proclamation in favor of rheu- 
matism.” I’oombs"^ has recently stated that the subcutaneous nodule is the 
most “rheumatic” of all the manifestations of orthodox idieumatic infection. 
Finally, it has been shown in recent year.s that the nodules exhibit a highly 
cliaractei'istic histologic structure which i.s strikingly similar to that of the 
Asch<iff body in the myocardium. 

One of us has shotvn elsewhere that subcutaneous nodule.s, with a highly 
characteristic histologic structure, are frequently observed in rheumatoid ar- 
thritis.^’’ Clinically and pathologically the.se nodules show a remarkable simi- 
larity to those which occur in rheumatic fever. Indeed, the evidence suggests 
that the nodules in the two conditions rciire.sent different phases of the same, 
fundamental, jmthologic i>rocess and that such differences as do exist arc differ- 
ences of degree and not of kind. Xoilules with a similar histologic appearance 
have not been described in any other disease. Therefore, as Hawthorne has 
stated, it is imjiossiblc to insist iqum the ajqiearance of subcutaneous nodules a*-' 
a conclusive ])roof of rheumatic fever and, at the same time, to maintain tlint 
rheumatic fever and rheumatoid ailhritis are not related diseases. Hanife.stl.' 
one or the other conclusion must be abandoned. 
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2?efeieriee has aliaadv bpcii made to the occuiience of caidnc ui^ol^e 
ment in ihcumatoid aitiintis AJtJioiiprh of lelifuelx laie ocpuircnpo this ap 
pears to be of the same natiue as that -whicli oecuis in ihonmatm ft\oi Unfoitu 
natcl^, it IS laieh possible to examine the heiit patholo/jjcalJ\ dniiiii; the acute 
stages of iheumatoid aithiitis It is tlieufou impossible to cxpicss am iinil 
opinion as to the exict nature of the ehanges \ihich tiKc jil ice IIoMcsei, it is 
ot consfdeiable inteiest tlmt nstnhi Usions siinilai to t}iO‘*c ubicb orem in 
iheiimatjc fc\ei also oetiii in the le^sels of the snbeiit uicoiis iiodiiks in iheij 
matoid aithiitis 


7 Jmmiinolofjir Findings — Although the etiologi of iheiinnfic feici li is 
not been tinalh established a laige bod\ of ciiciimst uitial esuleiice has been 
brought foriiard bi Cobmir'^ and otheis indicating th it infection b^ Sfiepin 
coccus hemolyiicns plais a idle of gicat importance in tlie pioduction of the 
disease This e\idence is foi the most pait based m elimcal baetenologie 
and epidemiologic studies In addition jii jmpntant unmnnologic obsena 
tion has been made bi Todd’*' ind b> Cohmn and Pauli-*’ to the effect that the 
autistieptoljsin titei of the senim m I'-iso uith duiiiig a iheumatic 

attach This eiidenee suggests tint tin liMmutK pimess is initiated b\ in 
fection with Siieptococcu^ honolyUrus 

In iheumatoid aithiitis tiKU isunin uniU bltli tlniical b ittei lologic 
01 epidemiologic cMdtuec sug^esMne ii ( Mf?/s hcmohjiicwi is eon 

ceined in tlie pioduetion ot the Iim is fl<i k ho\Mipi considcnblc im 
munologic c\idonce of a sugsistivj ? an tlou h o) i diffount oulci 
from that Minch has been obt um I m h nn ti t(wi It lias been sboiiii 


that, in tlie majoriti of nistaui^s tlie spumus • ibnunatoid aithntis patients 
agglutinate hemohtie sfieptocotu m si ml u itli In-h titfis"^’ AgRlutina 
tiou leaetions of a siinihir uatuie ne n »t obv n d m iu\ diseases otliei titan 


those due to heniol> tic stieptococi il infci 1i m Tt h is fni thetiuoi e been show n 
that preeipitins foi fiactions of himolitic atieptoeocci con be demonstrated 
in those seiums Mluch possess lugh aErglnfimting piojn itics Tliese findings 
offer suggestne evidence m suppoit of the conception tint infection In t^iicp 
tococcus hemolyiicns plajs a idle in the piudmtion of tlie disease 

Pinall) , lefcreiice should be made to the fact that tiie immunologic c\i 
deuce suggesting hemoljtic streptococcal infection is ot a difteient nature in 
the tuo diseases In iheumatic fcsei the seiums shou an mcieased antistiep 
toljsm content but do not contain a-rglulniins in signihc intl\ lugh titers In 
rheumatoid aithiitis seinms ontbeolbei hand sumfieint igglutinins aie picsent 
hut the intistrcptoUsin content is not cici dtd, t\ui)t in eiih and aelne eases 
In the piesent state of knowledge it is difficult to eial.nte the sigiiineanee 
of these immunologic findings ni the luo distases It is pnssi j e t ii le-v 
maj lepiesent difteient lespouses to infection the snue tr-<n >u no iim 
opinion nnaj be expiessed until the etioIog\ of both discises las nen tei 


intelv established 


Ti>e .Jat,„„sh.j> I.eUvu.. .l.tum.t.c lot, ..,k 1 .htuuutoul 
the piesent time, of gieilcr theoietie-il tli-iii pi ictie-il impoitmie To, (linicl 
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])ur])oscs it is import nut that the two should be differentiated whenever iiossiblc 
lor. in typical eases, each presents its own symptoms, each demands its own thera- 
]»eiUie management and each requires its own prognosis. For tlieoretical reason.s, 
iiowcver, a clearer understanding of the nature of the relationship of the two 
disea.scs is of great importance and may contribute much to our knowledge of 
hotli conditions. 

E\idence has been presented to show that rheumatic fever and rheu- 
matoid aithritis are intimately related and possibly different manifc.sta- 
tions of the same pathologic process. Of particular significance is the clini- 
cal and anatomical evidence obtained from a study of “atypical” and “bor- 
derline” cases. The clinical eiddenee .suggests that the two form a continuous 
sequence of one disease process with different expressions in each individual 
phase. These different expressions appear to be in large measure determined 
by the age of the patient but undoubtedly other factors, such as individual 
host susceptibility, are also of importance. The pathologic evidence, repre- 
senting a difference in degree rather than in kind, strongly suggests that the 
two represent different responses to the same, or closely related, etiologic agents. 

A final understanding of the relationship between rheumatic fever 
and rheumatoid arthritis will not be po.ssible until tbe etiology of both 
diseases has been definitely established. At the present time there is a certain 
amount of evidence suggesting that infection by Sirepiococens Jicmohjticus 
plays a role in the production of both diseases. However, this evidence is as 
yet far from complete and. even if it could be e.stabli.shed that both diseases 
were due to the same agent, it would not prove their identity. The situation 
would then be analogous to that which exists with syphilis and yaws. Here 
the etiologj' of both diseases is definitely known, yet the relationship between 
the two is still a matter of controversy. It is obviously more difficult, with 
the knowledge at present available, to arrive at a complete understanding of 
the relationship between rheumatic fever and rheumatoid arthritis. 


REFERENCES 

1. Bullonius: Ue RIicurauti?mu ct Pleuritide, 1642. (Quoted from Llewellyn Jones i” 

.Arthritis Deformans.) 

2. Ilaygarth, J. : A Clinical History of Diseases, London, 1S05. 

.1. Heijerden, Wni. : Commentaries on the History and Cure of Disea.'es, London, ISIO. 

4. Scudamore, Chas.: Treatise on the Nature and Cure of Bheumatism, 1S27. 

Fuller. H. W. : Bheumatism. Rheumatic Gout and Sciatica, 1S52. 

6. Adams. Robert: Treatise on Oironic Rheumatic A.rthritis, or Rheumatic Gout, I'^ot. 

7. Garrod, A. B.: Gout and Rheumatic Gout, lSo9. 

8. Facce, C. E. : The Principles and Practice of Medicine, 1SS6. 

9. Bri.stwc, J. S.: Theory and Practice of Medicine, 1SS4. 

10. AVaf.‘'on. Sir Tiiomas: Tlie Principles and Practice of Pln'sics, ed. 4, ISJG. 

11. Todd. R. B.: Practical Bemarhs on Gout, Rheumatic Fever and Clironic Blieumatism ef 

the Joints, 1S43. 

12. Hutchinson, Sir Jonathan: The Pedigree of Disease, ISSl. 

13. Cliarcot, J. M.: Clinical Lectures on Senile and Clironic Diseases, New Sydenham So 

cicty, London, ISSl. 

14. Duckworth. Sir Dyce: A Treatise on Gout, 1SS4. 

35, Bruce, J. Mitchell: Materia Medina and Tlicrapeutics, 1S94. 

16. Hawthorne. C. O. : Rheumatism, Rheumatoid Arthritis and Suheutanenus NoduIe.=, Lon- 
don, 19no. J. and A. Churchill. 



DAWSON Ti SON KHEUAH.T1C TFArEU AND RHETJAl VTOID VPTHRITIS 


5S5 


^arke, J T Lancet 1 1D15, Mem, personal communication 

Haro, Tom The Bath Cooierenee on Shenniatic Bisea'sos, 1928# p 208 
Coates, V Bnt M J 1 67, 1830 

Freund, B ” > Urban und Scln\arzenberg 

Fischer, A . Berlin, J933, Julius Springer 

Kahlmeter, G 1920 

Khnge, P, and Grzimek, N Vircbon »s Ak/i £ path Amt u 284 (t-ff. lo"’ 

Draper, G, ami Seegal, D Eugcmcnl News 8 01,1023 ’ 

Faulkner, J M, and iMnte, D D J A At A 83 423, 1024 
St La^TOUCe, W J A JI A 70 2051, 1922 
Seegal, D , and Seegal, B C J A At A 89 11, 1027 

Coburn, A P Tbo Factoi ot InfeettOD m Dig Ifhewaa/it Stitc, Balfnnore, JO"! ]\il 
hams and Alilkms Co 

Cheadle, W B The AMrious Manifestations of the Blieuinatic State as F’ccniplifitd m 
Childhood and Earlj Life, London, ISS9, fimth, PUcr and Co 
AtcCrne Thomas Arthiitis Defomians t» Oxford Sledicino 4 Fart II 
Still G F Med Chir Trans Lon Ion 80 47 1807 

Barloiv, T and iVarnei, F Trans SeientI Intcrnaf Ated Cong , London 4 116 l«:8i 
Oder, Sir 'William Modern ilcduint lOO” 

Ccjomb«, C Bheumatic llc'irt Di‘?e't e Aeu loik, 1924 Bm 1100(1 and Co 
Dan son At H J Exper Aled 57 645 1 >33 
Todd, E AV Brit J Exper Pith 13 248 198-* 

Coburn, A P, and Pauli, EH T I xp r Alel 56 ((l» 1032 

Dawson, M H, Olmstead, M anl Boots P IT t Imn mol 23 187, 205 lo '‘2 

Davrson, Af 17, Olmstoad, M ml Jia, h J Injiitt / 27 }') 1074 


dim U'jMdhi 


DR CUREIER McCWEN, lou, la Y -V reu ^enis ato at the "uggestion ot 
Dr Swift, n© studied supratitallv tht cells f iheii aiic subcutaneous nodules, to obtain 
fuitJier information about the natuic of the topical cells ot rheumatic granulomas The ap 
pearanc© of those cells when espostd to Jiuus gretp and neutral red was found to be dif 
ftrenf from that of cells of certain olid j,i imiloms It scened useful to conduct a «iinilai 
•itudy of the subcutaneous nodules of rlicuniitoil rthuti'* In nodules from eight such ca^os 
we Into been able to examine th© linag cell uid hi o /ounl tlmm in all essentials the same 
as those of the subcutaneous nodules of rheumatic fc'u Similar studies of granulation tiiaiic 
rcmoicd from joints at operation showed the cell-* to ha^ tlio simt characteristics This is 
in marked contrast to sj'plulitic and tuberculous granulation tissue Tnus it is seen that nit 
onlj IS the general microscopic appearance of the gi inulomaa of rheumatic fever and rheunia 
toid arthritis similar, but alsa tho indixidual cells of tlie'c lesions arc the same This does not 
b} anj means prove the identity of the two diseases, hut it is one more liiik in the chain of 
eudence connecting the two 


DE JOHN B PAUL, Niw Haxfv, Co ^^ — Vro I>aw5on and 'lysoa desene credit for 
emphasizing with such Mgor a relationship betnetn tho^c liacasc" Muij Ime hinted at thew 
similarity, but few hate insisted that they are both the simo disease It seems to be e« 
sontially a question of definition As it is difficult or impos'ublQ to define rheumatic feier, 
It IS equallj difficult to insist tint mother disease picture aetuahj is rheofflatic fcier 

Drs Dawson and Tyson suggest that the diftcrcncc between the tno conditions js a 
question of virulence of the organism or of the svisccptvhiUti of the host It seems to »>«- 
that the susceptibihtj of the host should be consnlcrel firat, m tliat there are certainly f. u 
diseast .3 in wUieh the sjwpfonnfologj is conditioned bj »ge mote than it is in rhcumafic 
frier, resembling tuberculosis in that mpect TUl ptcsmc of different tapes of v i<ea of 
rheumatic fever md rheuniatoicl arthntia withm the simc famdi is perhaps an ttamplo of thi- 
nge susceptibility AYe reecntlj a family m wlncU a child of four joars develop 1 
acute Thelahc carditis, a child of nine, sub.cutc rl.cuantic feacr u.th joint miohrmrut, 
and just about the same time the mtrthet dcvclopcl rheumatoid artJirilis 

It IS one thing to admit that there is probably a rdatiau^hip between the.c t«o con 
ditions, but It IS another thing to have to act upon the suggestion ^ 
drci.,on brought to us ui^ senoud^ m our nork on the rp.deauologj of rheumatic fcier 
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amonfj faiiiilich and crmiimnuties. In certain communities wo have been struck by tlie high 
incidence of rlieiimntic fever. 5Ve Imvc also found a high incidence of cases of rheumatoid 
artlirid'. in tlie.vc same communities. For our own practical purposes wo have, in some in- 
“taiiies, almost been forced to consider these two clinical pictures as manifestations of 

line ibi-ease. 

lilt. .M. .1. .‘sJIAPIRO, Mix.veapous, Minn, — l)r. Dawson lias made a good case in 
favor of the relationship between rheumatic fever and rheumatoid artlirifis. However, in fob 
ion mg a number of ca.ses of rhcunuific fever over a period of years, I have never observed 
a bingle patient with riu-umatic fever develop chronic tuthritis. Many of my patients have 
reailied the period between twenty and tliiity years of age when they would bo expected to 
dev chip rheumatoid arthritis. If those two diseases arc closely related it seems to me that I 
i-lioiihl have ob.“cived an occasional case of iheumatic fever develop into rheumatoid arthritis. 
1 have seen four instances when i>atients in the early teens have developed long-continued 
swelling about various joints which looked nmch like rheumatoid arthritis but in each instance 
the ,)i)iiits dill finally clear up completely with no change therein as evidenced by x-ray 
examination. Those of us wlio are studying rheumatic fever from its inception slionld be 
able to answer this question if wo live long enough. 

UR. HOMER F. .SIVIFT. Mew Foittc, 2C. V. — ire have licard much about the age in- 
cidcnco in the development of tlic.^c diseases, bnt have possibly neglected another important 
temporal factor, the period during which the piiticnt may have been exposed to conditions, 
cither infectious or onviroumcntal, favorable for the development of the particular tj'po of 
rlicumatism from whieh ho may be suffering. This idea arises from an interesting observation 
of Dr. Boas a few years ago, tluit adult Porto Kicans who had recently come to Kew York 
from Porto Kico often Iind the typo of rheumatic fever wo arc accustomed to see in children 
who have resided in Now York all their lives. It is probable that the hick of rheumatic fever 
in Porto Rico lias resulted in these people not developing any resistance to the disease, so 
that when they suffer their first attack their tissues are in a condition somewhat coniparnhlo 
to that of children. 

DR. J. A. KEY, St. Lofis, Mo. — I t is interesting to study two diseases that are so dif- 
ferent. I do not know nmch about rlieumatie fever, but I do feel that it is quite dangerous 
to assume that two diseases are identical or closely related because similar nodules are present 
in each. Personally, it has been my inijfression that rheumatoid arthritis wa,s not familial and 
that hypertrophic arthritis might be familial. I hope tliat Drs. Dawson and Tyson will con- 
tinue their studies and later give us a paper on the differences between rlicumatoid arthritis 
and rheumatic fever. 

DE, R. 1j. CECIL, New Yoek, N. Y. — ^Dr. Dawson’s ideas arc intriguing. It has oc- 
curiod to me, liovvever, that there is one stnmblingblock in tlic way of accepting them, namely, 
the occurrence of KtiU's disease in cliildren. If the differences between the two disease.'! 
are dependent largely on age, it would bo hard to explain Still's disease, a condition now 
generally looked upon as rheumatoid arthritis in childhood. 

DR. DAWSON (closing). — We ajipreciatc tliat rheumatic fever and rheumatoid arlhriti^ 
in their classical forms arc distinct clinical entities, and we believe that it is important th.at 
they should be distinguished cliniealiy. However, vve do insist that the two disease pictures 
overlap and that it is frequently impossible to separate them. 

We do not feel that tlie occurrence of Still’s disease, vvhicli vve regard simply as 
rheumatoid artliritis in diildrcn, constitutes a serious obstacle to our argument. After all, 
cases of Still’s disctise arc relatively rare and these patients not infrequently show evidence 
of cardiac involvement, usually pericardial. On the other hand, one occasionally sees c.ascs 
of orthodox rheumatic fever late in life; but, again, such cases are most unusual eompared 
with the incidence in childhood. 

Regarding the development of chronic joint changes following orthodox rheumatic in- 
fection, Dr, Shapiro docs not enerunter them bccauso be is working exeUi.sivcly vvitli eluidren. 
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We are dealing uith an older group oi piticnt<t iml Mith cnstfa not infrequently coiuc to out 
notice Furthermore, we feel that there uiaj be i dillerence in the tlinical picture of these 
tno diseases in different parts of the uorld For tximple, Freund in Vienna reports JIO 
cases of “secondary chrome poly irthnUb** and Fischer in Geimany leports 202 cases in 
his own personal experience 

A plausible explanation for the different conceptions held by different clinicians regard 
ing the relationship of tlie two diseases may be found in the type of cases studied Wo haie 
primarily been interested m a large group of ambulatoij patient^ In our material borderline 
cases are encountered much more frequently than i** generally «iippo«c{l 



GEOGRAPIITC DISTRIBUTION OF RHEUMATIC FEVER AND 
RIIELAIATIC HEART DISEASE IN THE UNITED STATES’ 


E. Sticrmnc Nichol, IVI.D., ^Iiami, Fla. 


W HEN it ivas suggested tliat a suininary of our knowledge of the regional 
distribution of rheumatic fcA'er and rheumatic heart disease in this 
country would be t.imely, I was reminded of a remark by Poynton under 
somewhat similar circumstances in England some years ago when he said, 
“I am in the position of one who has already overwritten himself on the 
subject (rheumatic fever), and we know that knowledge advances much more 
slowly than tlie writing of papers.” So it is with apology for repetition 
that I have gathered together in review the data showing the variable 
geographic distribution of both I’heumatic fever and rheumatic heart disease 
in the United States. It is hoped that the restatement of these surveys may 
stimulate others to appraise moi’e accurately the incidence of this disease in 
their own regions. By way of emphasizing the influence of geographic loca- 
tion on the clinical incidence of i’heumatic fever and rheumatic heart disease, 
my studies on this score in southern Florida are included. 

Compilation of hospital statistics from various cities by Faulkner and 
"White' and Harrison and Levine- in 1924 indicated that the incidence of 
rheumatic fever is much lower in the southern than in the northern part of 
the United States. In 1926, Wood. Jones and Kimbrough^ showed by com- 
parative analysis of hospital records that rheumatic heart disease is half as 
common in Virginia as in i\Iassachusetts. It was further shown bj' the col- 
lection of hospital data of Seegal and SeegaP in 1927 that although the inci- 
dence of rheumatic fever anywhere varies with the years, yet for a given 
period of years the incidence in southern cities is markedly lower than in 
northern cities of this country. It should be noted that these authors, rec- 
ognizing that data compiled from questionnaires filled out by hospital record 
clerks might be inaccurate, cautioned against too much reliance being placed 
on their rates. 

Other studies of the incidence of rheumatic fever or rheumatic heart dis- 
ease in vai’ious localities have been recorded and are included in Tables I and 
II. In considering this data it is necessary to keep in mind just what concept 
each author had regarding the inclusivene.ss of the term ‘‘rheumatic fever. 

In general the condition may be said to include cases with and without ar- 
thritis, rheumatic carditis whether acute, .subacute or “smouldering,” and 
chorea. Chronic, inactive cases of rheumatic heart disease were not usually 
classed as rheumatic fever. Any departure from this usage of the term will 
be noted in the tables, but two instances merit special comment. In 1!^3^ 
Longeope^ in discussing the variations in the manifestations of rheumatic 


•Read fit the Second Annual JleetInB of The American .Association for the S*cdy 
Control of Rheumatic Diseases and Uie Fourth Conference on Rheumatic Di.‘=ens>J.'=, June 
1933, Atlantic City. X. J. 
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of i-lieuniiitie fever at the Children's Hospital in Birmingham included all 
instances of chrovic or inaciirc rhemnatie heai-t disease, with the result that 
the rate obtained of 1.8 per cent is considerably higher than it would be had 
the usual clinical concept been followed. There is no doubt, however, that 
the incidence of rheumatic fever in Birmingham is relatively high compared 
with some sections of the South, though unfortunately no autopsy statistics ivere 
given. i\IcLean also showed the infrequency of arthritis as a manifestation 
of rheumatic fever in Birmingham and stressed that there, also, rheumatic 
fever is primarily a disease of the heart. 

Another factor possibly detracting from the reliability of the comparative 
data in Tables I and II is the varying alertness of the attending plij’sieians 
making the diagnosis of rheumatic fever in each instance, or judging whether 
a given case of heart disease is of rheumatic etiology. In children in par- 
ticular it is commonly admitted that the early stage of heart disease is not 
an easy subject. The variable picture of the rheumatic state has been amply 
portrayed in clear fashion by Coburn,^ and in a recent monograph dealing 
with the etiology of rheumatic heart disease, Paul® has sti’essed the difficulty 
of making accurate etiologie studies of a disease so variable in its presenting 
symptoms. 


T^vebe II 


ItEror.TEii Fckquencv of Bheumatic Type or Heakt Disease Among Hospitalizep 
"CA nDiAC” Patients in Vaiuous Cities 


HOSPITAL 

LOCATION' 

EAT. 

N.° 

vavns 

% OF 
r.HEUMATlC 
IIEAUT 
DISEASE 

KEPORTED 

BT 

Portlnud, Ore. 

45 


10.1 

Coffenii 

Boston. 

42 

1924 

39.8 

Wood, et nl.3 

Cliicago 

41 

1932-33 

10.7 

Haxman’S 

Salt Lake Citv 

40 

1927-29 

40.4 

VikoU) 

Louisville 

.IS 

192S-33 

8.0 

Simmons^'’ 

XJniversitv, Va. 

as 

1923-2G 

21.9 

Wood, ot nl. 

Washington, D. C. 

ns 

0 

0.0 

Gaegor and Diinn=i 

Isn'livillo 

?,c> 

1930-31 

10.5 

Laws2= 

Galveston 

29 

1920-2(> 

7.3 

Stone and Vaii/.ant^-’ 

Miami 

2j 

1931-34 

19.0'' 

Xichol 


•Only 2 per cent was acquired in Florida. My own nBure.s added for comparl.son. 


In spite of these difficulties, after making allowance for the probable 
errors in the collected data and the difference in clinical concepts, if seems 
apparent on reviewing the data, that, on the whole, clinically perceptive 
rheumatic fever and ihcumatie hcnit disease are much less common in southern 
than in noi-thern regions of the I'nited States. Nevertheless, a eomiiai'ison of 
the frequency with which rheumatic heart disease is encountered at autops} 
in various sections of the country obviouslj' should give the most acenrafe 
index of the influence of geographic location and climate on the oecurrent'c 
of rheumatic fever. Some of tlip autopsy data given by Harrison and Levine 
and a few other reports of the mcidence of rheumatic heart disease found at 
autopsy in certain regions have l>een combined in Table III. i^Iy o"'*' 
for southern Plorida have bi-cii added for comparison. It is only fah 
point out that in some southci u cities autopsy .statistics may give rise to an 



NiCHOi, e3-oi>r\i'mc disiribuhon or KHEOMmc jenh! 


591 


etaggeiated notion of fiie jiioidoncc of ilieuiaatie fe\ er, since tlic n mtei lesoit 
legions ,11 e iinadec! dm mg the ninfei moiillis bj nmiij nidnidmls hom the 
iVorfh luth Jheunwtie heart disease some ot nhom eientiiallj die iihile in the 
South and make up a fan sPiaie of c.nses aiining ,it neciopsj It mil be seen 


TvBih iir 

Bireiii-D PrEQuBKcs oi FiimuMit Iimrr uisnsi rousi. n Aiioisi 
IN V ST JOUS CjTlL'. 


Kospirir 
LOOM ION 

LAr 

V “ 

t \\ 

^ 01 

I im* MATir 

ircirr 

LJ&l ISL 

rnorTFP 

cr 

Boston 
Cincinnati 
Bartimore 
OkHItoma Oitj 
Ncn Orleans 
Ifmiiu 

1. 

3D 

39 

33 

20 

TouJP 

1027 30 

Ij.O SO 

1 »n 21 

ton 1 

19 I 4 

10 
*>0 
^ 6 

00 

02 

4 ) 

Uirnaon ml Le\me'’ 
Cth20T2* 

Longcope^ 

IHrrison and Lc\iue 
tlnrn^jon nntl IjCMnc 

Vicliol (present renort) 

•Actiialis 

onij 0 5 per it ^ loTr ro** , i 

iiidf for mit.'-otion of riticnt's 

the available 

data indicite tlial lli** i itn 

ot I'lciiiniht heart diseaio found 

at autopsj in southern cities is mtidi les^ ' 

‘b in m iioitl etn citia. It has been 


suggested® that since tliese stuOus lu bts'^1 mi toss pathologic findings, 
such as the piesence of imtiat sttii) is i iliPUMnii*- j encaiditis that further 
studies should be made inclinhi ,, lunf jj ot standaid sec 

tions of the heait tissues to nnihf' sine Mnl s on ides of iheumatic cniditis 
ha\e not been oteiloohed 

INCIDLVCE IN sOliH rs MinOA. 

A more striking poitiajal ot the uav pedciuplne locetion and climato 
influence the distribution of iheunntic tc\ci and ihcunntic Inirt disonse in 
this eountij is seen on eonipaung inj onu stndn.^ m soiuheui ‘Florida (25'* 
latitude N ) uith the figures from Boston (43^^ latitude 1S3 ) HaMug made 
fiuthei iiiqiiirj since iiij pienous lopoits*® on this subject, I lune combined 
the data for the fivejeai penod fiom 1930 to 1934 inclusise, showing the 
incidence of iheumatic fe\ei and iheumatic heait disease at Jackson hie 
moiial Hospitah Miami, an institution adnuttnu patients of all dcsoiiptions 
Pie\ioiish published data foi the stais piioi to 1930 aic not included, as il 
J'? onh since that date that piacticalh all patient-, admitted to the hospital 
naids uith iheniuatic foiei oi iheumatic heait dlse^se hn\e been examined 
bj the aiithoi It is felt that this dose acqu unlantcslup uith the patnnts 
liinkmg up this data lends consideiable weight to its imjioitance as nil (pms 
tiouable iiifetaiices of iheumatic infection weie caicfullj studied in oidci 
propeily to classify them 

Billing the fiie jeais thac wcic onij II cases of iheninatit ieier oi 
carditis, acute, subacute or “smouldeimg,” and no cases of chorea, found 
among 8,287 medical admissions, including diildicu, gning an admission late 
of 013 pei Lent (Table IV) This is in sbaip contiast to the admission rate 
dnimg the same penod at the Petei Bent Brigham Hospital, Boston, of 1 4 per 
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cent, as determined by Leviiie^^ who found 137 cases of rlienraatic fever, 
chorea or carditis, acute or “smouldering,” among 9,817 medical admissions. 
(The incidence would have very likely been even higher if children under 
twelve years ivere admitted to this hospital.) 


Table IV 

CoMi-AEisoN OF Hospital Mehical Admissions foe Rheumatic Heveu in Boston 
AND Miami Duuino 1930-34 Inclusive 


HOSPITAL 

CITV 

NO. MED. 

NO. CASES RH, FEVER, RH. 



ADM. 

CARDITIS OK CHOREA 

Peter Bent Brigham 

Boston 

9,817 

137’' or 1.4 % 

Jackson Memorial 

Miami 

8.287 

111 or 0.13% 


*Twenty-three cases of chorea. 

tNo chorea ; only 3 cases -noth arthritis. 


T.vble V 

Incidence or Rheumatic Heart Disease in Miami as Determined tor the Years 


1931-34 Inclusive 

NO. “cardiac” oases 

OF ALL TYPES FROM 

NO. CASES AAUTH RHEUM. 
HEART DISEASE 

NO. CASES RHEUM. HEART 
DISEASE. ACQUIRED AVIHI.E 

IN MIAMI 

Jackson M. Hosp, 501 

Office practice 408 

Total 'OffiT 

lOG or 19.0% 

6.S or 1G.C% 

11 or 2.0% 

0 

174 or 17.9% 

13 or 1.3% 


•Part of these cases are IncUicIctl in a previons communication.” 


In view of this extremely low incidence of active rheumatic infection in 
Miami, it would be expected that in a series of cardiac patients hospitalised, 
the number classed as being of rheumatic origin wonld be correspondingly 
small. It is seen in Table V, however, that during the years from 1931 to 1934 
inclusive there were 106 instances of rheumatic heai’t disease among 561 pa- 
tients with cardiac disorders in the hospital. Although the percentage ob- 
tained (19.0 per cent) is only half that reported in some northern hospitals, 
it exceeds the ratio given for some northern points, as Avas seen in Table II. 
This discrepancy might indicate that many instances of aciive rlieumafic 
carditis Avere overlooked in the hospital Avards, but a study of the clinical 
histories of the patients classed as rheumatic heart disease reveals that all 
had acquired their structural cardiac damage before migrating South, except 
for those described above AA’ith active rheumatic infection. Tims only 2 per 
cent approximately of the total group of patients Avitb heart disease should 
be classed as having rheumatic heart disease originating in Florida. 

The frequency Avitli Avhich rheumatic heart disease is eneoimtered m 
ofiSce practice in southern Florida is also illustrated in Table V. Of 408 cardiac 
patients examined in the period from 1931 to 1934 inclusive, 16.5 per cent or 
68 were classed as being of rheumatic etiology, but Avith one exception all 
had acquired rheumatic disease before leaving the North, and in only one 
instance was there clinical evidence of reactiA^atiou of a “healed” rheumatic 
carditis among the 68 patients during their stay in the South. On combining 
the hospital and office data, it is seen that there Avere 174 instances of rheu 
matic heart disease among 969 cardiac iiatients (17.9 per cent). But onlj 









NJCHOL GEOGRAPHIC DISTRIBUTION- OP BHEmiATtC TEVER 5^3 

13 po-tients ot 1 3 p^r cent of t/ie totnl gioup ncqunetl iheiimatic lieait disease 
during their life or residence m Florida Tn contrast to tins, it lias been shoirii 
hy White and Jones^^ iJngland (Boston) among 3,000 patients 

nifli iieait disease encoimteied in hospital, elmm, and pinatp piaetice, 319 
pei cent -vvere classed as being of iheumatic etiology 

On considering the available pathologic data, it ^\as found that among 
401 autopsies perfouiied during the past fozn jeais at Jaclson ^femou.d 
Efospital, there rvere 89 ms^ance^ \\\ whreh death ■v.as due pnmaiilj to heaU 
disease, and of these IG oi 4 pei cent gate auatoniicnl evidence of iheumatu 
lieait disease But again oii inspecting the clinical histones, it is shown that 
m fourteen instances the iheumatic pathologic changes had been noted m the 
Xoith, and that in ouI> trso instances r\as the rheumatic infection acquued 
m the South Thus, actuallj', onlj 05 pei cent of the autopsies peifoimed 
duiing this peiiod shoued iheum.itic heait disease oiiginntmg in Flonda 

COMMENT 

Many physicians ha^e questioned the actual raieness of iheumatic £e%er 
in the South As to the -validitv of then doubts foi some sections of tlie South, 
r cannot vouch, but ten yeais of obsf nation of tho scene m southeui Flouda 
has convinced me that as far as tli’s section of the South is concerned cren 
the very mild or smouldering foim of rheuniatn ciiditis is quite uncomiuon 
while the obvious cases with arthritis oi choiea are laie indeed During the 
past five years itr paitieular I hare watched toi ihe subcJiinoal foini'i of 
iheumatic fever, which, it was cl imod following my first lepoit, prohahl.r 
escaped clinical notice In ui> opinion the it is r n little ground for the 
feeling expressed editorially itecuth bj Htnch nid oiheis^^ that it might 
be better to have rheumatic tc^el m the Aoith whein it is retogni^ed earir 
due to its more acute forai, than in the southtm totateb uhere the diagnosis might 
he missed, owing to an msulious onset, thu«- f i-voimg moie damage to tlie 
heart of the Mctim, who w ould go nnfi ented toi a longei pciiod If this, w ei e 
the ease a general hospital m soutlveiu Floiida shoiiid pio^ide a fai giealei 
numbei of cases of rherimatic heait disease than it does, as seen above 


SUJUMABl 

A review of available data indicates that theie is a defimto nicquaiit} m 
the distribution of rheumatic fevei and ilieumatic hcait disease in the United 
States, the amount being much less m the southeiu slates Ihe influence of 
geographic location on the clinical incidence of rimumatic ferei and ihcu 
raatie heart disease is emphasized bj coutiastmg tlie findings m southeiu 
Floiida and New England Duung the past five ^ears, m spite of a tarefni 
search for subcbnical cases, the admission latc of rheumatic fever, iheumatic 
caiditrs or chorea in a geneial hospital in Itiann was onlj one tent i le ra e 
m Boston diumg the same peiiod 

Only 13 pel cent of ^'caidiac^^ patients found in Miami botii m hospitat 
and office practice had iheumatic heait disease deteimmed dinieaily to have 
been acquued duuiig life or residence in the South, compared to a recen 
estimate that 31 9 per cent of -caidmc” pMicids eucouuteied m Aew England 
ueie oi iheumatic type 
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cent, as determiued by Levine” ivlio found 137 cases of rheumatic fever, 
chorea or carditis, acute or “smouldering',” among 9,817 medical admissions. 
(The incidence would have very likely been even higher if children under 
twelve years were admitted to this hospital.) 


Table IV 

CoMi'ArjsoN OF Hospit.vl Medical Admissions for Rheumatic Revek in Boston 
AND Miami During 1930-34 Inclusive 


HOSPITAL 

CITY 

NO. MIH). 

NO. CASES RH. FEVER, RH. 

ADM, 

CARDITIS OR CHOREA 

Peter Bent Brigham 

Boston 

9,S17 

137* or 1.4 % 

.Tuckson klemorial 

Miami 

8.287 

lit or 0.13% 


•Twenty-three cases of chorea. 

tNo chorea ; only 3 cases with arthritis. 


Table V 

Incidence of Rheumatic Heart Disease in Miami as Determined for the Ye.irs 

1931-34 Inclusive 


NO. “cardiac” cases 

OF ALL TYPES FROM ! 

! NO. CASES WITH RHEUM. 

j heart disease 

NO. CASES RHEUM. HEART 
DISEASE ACQUIRED WHILE 

IN MIAMI 



11 or 2.0% 

2 


13 or 1.3% 


•Part of these case.s are inclucled in a previous communication.*'’ 


Tn liew of this extremely low incidence of active rheumatic infection in 
Miami. i1 would be expected that in a series of cardiac patients hospitalized, 
tlie nniiiber classed as being of rheumatic origin would be correspondingly 
small. It is seen in Table V, however, that during the years from 1931 to 1934 
inelnsivc theie were 106 instances of rheumatic heai't disease among 561 pa- 
tients with cardiac disorders in the hospital. Although the percentage ob- 
tained (19 d per cent) is only half that reported in some northern hospitals, 
it exceed'- the i.itio gh'en for some northern points, as was seen in Table II. 
This disci'epiur '3 might indicate that many instances of active rheumatic 
carditis wme ovci looked in the hospital wards, hut a study of the clinical 
histories of the patients classed as rheumatic heart disease reveals that all 
had acquired their structural cardiac damage before migrating South, except 
for those desecihej above with active rheumatic infection. Thus only 2 per 
cent approximately of the total group of patients with heart disease should 
be classed as having rheumatic heai’t disease originating in Florida, 

The frequency with which rheumatic heart disease is encountered in 
office practice in .southern Florida is also illustrated in Table V. Of 408 cardiac 
patients examined in the period from 1931 to 1934 inclusive, 16.5 per cent or 
68 were classed as being of rheumatic etiology, but with one exception a 
had acquired rheumatic disease before leaving the North, and iv only one 
instance was there clinical evidence of reactivation of a “healed rheumatic 
carditis among the 68 patients during their stay in the South. On combining 
the hospital and office data, it is seen that there were 174 instances of i 
matie heart disease among 969 cardiac patients (17.9 per cent). Bat on 
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That the incidence of the disea^.e imj ^arj m the ».ame latitude is indicated the 
report of Hart vnd Wood, \\ho found an itKilem< if rleumatie fevei nt the Unuer^itj of 
1 irginia JJospita? in 1D34. of 0 48 per cent of the total hospital idnii^^ions, nhile in the 
same year in the s'lxnc latitude at ?forfolh, \ir{jiiiii the incidence nas Ola per cent of 
total admissions 

There arc ceitain rank dis repancM-s ir the rtftorts from ocer the uorld on the 
occurrence of this disease ^ihich require \eritMation Hart stales ho has seen no rlieuniatic 
fc\cr or mitral disease lu the ilalat States or in the British Aniu in Southern India, irhile 
Church reports a high incidemc of rhciimatu ftvor in (eilon Menje reported a high 
incidence in Tahiti, uhcieas in the ‘'ansiou JsJari N i \cr\ short distan o ana\ in the same 
latitude there is none A \erificatioH of these an 1 other lis rej anr ics in the literature luai 
throu a considerable amount of light on the jmssil ilitipN ii tin etiology of this disease 

During the p ist fiic years the House ot the (n i Sn intii has s-'nt each a ear a 
small group of children uith ihcumatn leu r tf the “st frit is Hospital m Alianu Beach, 
Blorida, in an attempt to evaluate if postil h th eflt- t it a subtropical chmate on the 
eourso of the disease Daring the d st f n v irs f« i tv thiet hildren were sent In 
summary of this study it nia\ he “>ai I t( at k ui ren t w ith le^ulting death do occur in thi'- 
climate, but in general the patients )> Vtit i i 1 tie r« lul &cenres are shorter lived 

than ID the North It should be strv I h \ <r tb t erl itions of rhemnatn fever 

do occur in rheumatic patients nhile il ev -- Jl r 

DR currier McE^^E^., >.> \<rK N A V* au«n^ t! tit the statement tint rheu 

nmtic fever doe’j improve in the trofies i e t the <ai e true ot ntrophic arthriti'? 

DR JOHN R P\UL, ^E\\ Huts II e (1 t v miv s) n begin to get some 

idea of the general prevalence of rluur di / ' i m flu » nntrv I doubt if nationwide 

data can he satisfactorily obtaine I trom 1 f 1 i i in bst but a mote satisfnctorv 
method is tho determiuation of th^. pic\a» ileji it heart disease among school 

children in different parts of the countrv 

DR M H DAWSON, New tone N \ Whih i dii,i uu Is m a hospital m Jam u a 

BWT, Dr Dochex was shown a ev t oi Uo rc<ciilv ot rlnumatic fever He remarkel 

that ho had understood that rheumatK* fever w »s a \ctr rare disease in the tropu 
The attending physician replied, ‘ Ob n> w*. •'cc < » from time to time, but tberf* 
a very curious thing about them, tlev all com fmm np in the hills,” where, of enur 
the climate is not truly tropical 

DR S A LEVINE, Boston, AIvss—I would hki to comment on the difference in n 
eidcnce of rheumatic fever in different paitK of the country Physicians down South i 
call rheumatic fever arthritis and so term it m their rcv,oras They sav that vve lu tU 
North see more rheumaUo fever In a JarRO general hobpite! rheumatic heart av 
mart be seen if it eiirts in the commnnitj for it ii crentually fatal In a horpital ot 
200 beds in the eourso of ten jears there will be a certain number of patients . le ot 
rheunwlie inilra! stenosis At death it Mill lie recognized bj tho pathologist no matter 
nhat rt was called in life At the Cburitj Hospital in New Orleans the incidence of imtral 
stenosis was one twentieth of that which we found at tho Brigham Hospital in Boston 
This uns conclusiic orideiice to ns that cithei rheumatic feicr was mnrkedlj less common 
m Now Orleans than it was in Boston or that rheumatic feior occurnni. donn there does 
not affect the heart like it does in Boston 

DK NICHOL (closing) —lu replj to Dr Mclncn’s question, I hav. no aiiurale 
data on the geographic incidence ot atrophic arthritis From an eapemnee of ten rears 
in southern Florida I would state that a patient with atrophic arthritis docs not improve 
at the same rate that one with rheumatic heart disease does in the same period of time 
I was ashed to prepare some stntiatics regarding the incidcnee of atrophic arthritis, but 
I did not attempt to do so, lierause statistics not given from one’s own eapeneiiie liav. 
very little \alue 
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No one should overlook Dr. Paul's excellent studies on school children. Three years 
ago I made a survey of the school children in Miami. The diflSculties are almost insur- 
mountable for a “one man job.’’ On comparing 1,500 school children bom and reared in 
Miami with 1,500 school children who had migrated to Miami I found that the incidence 
of rheumatic heart disease was four times greater in the “migrated” group than in the 
native group. However, some of those children had been sent to Florida because of a 
previously established rheumatic disease. 



AN OUTLINE OP STUDIES RELATING TO VITA:HIN C DEPICIENCy 
IN RHEUar VTIC FEVER* 


Ja’Mes P RivwMRr, aiD, S\^ Piia\cisco, Cviip 


r N PREVIOUS lepoTts^ " expei mental data ha\e beta pieseiiteci indicating 
* t]iat undei tlie combined influence of iitainin C defieiencj and infection 
guinea pigs developed nith eonsideiablo fieqiient^, endocardial, mjocaidial 
and articular lesions bcaiiiig eonsuleiable resemblance to those of ibenmatie 
fever On the basis of these ohscivations the concept nas acUaneed that 
iheumatic fever may be the lesiilt of the eonibined influence of utamin C dc 
ficiency and infection Pnrthei evpenmental studies ha\e confiimed and 
extended tlie original findings It is the piupose of this communication to re 
Mcw the broad expeiiniental basis foi tlie concept to considei certain epidemio- 
logic and clinical data beaiing on the pioblem and finillj to snmmaiize the 
basic pathologj of rheumatic fe^u and ulatc it to the thesis advanced 


ExrcniMEVfAi MFTnoos 


As detail of experimental metbocK ha^ been | levi >nsl\ published,^ ■* a brief 
outline will sene foi the present couunnnKdtion Lnuna pigs weio maintained 
on a basic diet containing all othei loocl fatiois but devoid of vitamin 0 In 
different expeiimcnts, vaijing giade^ ot dcfuiemv weie maintained by legiilat 
mg the Mtamin C supplement nhith uas sn\eu m the foim of orange juice The 
mfeeting agents lu the majoiifv oi mstance^ neie hemohtic streptococci 
derived from spontaneous cenical lymphadenitis which is a relafneh common 
infection in guinea pigs This use of natuud j athogons foi the species m all 
of the cxpeiiments is believed to be ol coiisuh table impoitance It should he 
noted that there uas definite vaiiabilitv ju vnnlcuce of different strains of 
hemolytic stieptocoeci used The most stiikmg lesions occurred m expen 
inents where the viiulence of the oiganism was great Infection was trans 
teiied by intiacutaneous inoculation of pure bioth cultures of the oiganism 
This resulted in a localized infection of the shin and regional Ivmph nodes 
Occasionally but not commonlj metastatic abscesses occuned in distant sites 
It should be pointed out tJiat almost ninfoimlv the local infection m the dc 
fieient animals was moie intense, Jess ncJJ Jocalizcd, and less readily healed, 
than in the control animals leceiving adequate vitamin G supplements hilc 
the most extensive obseivatioiis iiave been made nith the hemohtic stiepto 
coccus as the infecting agent and the most stiiUmg lesions have been obseived 
n ith this organism, a feu othev bacteria including a gamma tjpe streptoeoc 
cus, B aciiryclc, and B hroncliosepticns have been used Studies with these 
oigauisms have not been extensive, howevci, the occisional development ot 
“rheumatic type*’ lesions, in ulimh infettion with these agents has been super 
imposed on the scoihutic slate, suggests that the bacteiial factoi is not specific 


•Prom tlie Department of Patliolog:> UnIversKj of CoUfoimU „ , , 

Read at the Second Vnnual Mectliw on micimiatlc Di'ea^cw June JO 

Control of Rheumatic Diseases and Uie Fourth Conference on nncimiatic ea jui.c 

1935 Atlantic Citj N J 
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An actwe or virulent infection ivonld appear to be of more importance than the 
exact organism. This phase of the problem, however, requires further study. 

EXPERIMENTAL FINDINGS 

In eacli of a rather extensive series of experiments, the effects of the un- 
complicated deficiency, the deficiency with superimposed infection, and the in- 
fection in the adequately nouri-shed animal were studied. The vanou.'s infect- 
ing organisms in the presence of adequate nutrition, did not produce rheumatic 
type lesions. 

Inasmuch as the anatomic changes in the heart and articular tissues have 
previously been described and illustrated.’’ ^ a brief review of the findings 
ivill suffice for the present communication. Subsequent studies have simply 
confirmed and extended the previous reports. 

Heart Yalves. — In uncomplicated vitamin C deficiency, atrophic and de- 
generative changes develop in the collagenous stroma of the heart valves. 
Earely mild proliferative reactions accompany this degeneration. In vitamin 
C deficiency with superimposed infection, lesions of a combined degenerative 
and proliferative nature develop with considerable frequency. These lesions 
vary considerably and are sometimes striking in character and bear close re- 
semblance to the early rheumatic endocarditis. Eibbert.® Clawson,’ Pojmton 
and Schlesinger,” and others have clearly shown that the rheumatic vegeta- 
tions develop within the valve substance, due to subendothelial proliferation 
of cells which is most prominent at the line of closure. Small amounts of true 
fibrin may merge with the cells in the superficial zone. This is essentially the 
nature of the experimental lesions as well. 

Heart Muscle. — The pathologic changes in the heart muscle are less striking 
than the valvulitis. However, focal prolifei’ative reactions are not infrequently 
observed. These may be found beneath the mural endocardium, in the peri- 
cardium and in the muscle. Some of the most significant reactions dev’elop 
near the angle of attachment of the mitral valve. The reason, perhaps, that 
the ]e.sions occur at this site is tliat there is here, as in the valve proper, a 
significant amount of intercellular sub, stance (collagen) subject to undue 
stress and injury which forms the nidus for the proliferative focus. The con- 
nective tissue about the coronary vessel branches in the guinea pig heart is 
insignificant compared with that in the human heart. 

The experimental proliferative foci, although not identical, are consid- 
ered of a basically similar sort to the Aschoft' reaction. The cells surround 
altered collagen and the nuclear and cytoplasmic character of the reacting 
cells correspond very closely to those composing the Aschoff body. 

The Joints. — An early manifestation of vitamin C deficiency in the guinea 
pig is an ai'thropathy characterized by pain and swelling. Certain infections 
snperadded to the deficiency accelerate and augment this arthropathy.^ Tlie 
same infections in the presence of adequate nutrition do not atfect the joints. 
Pathologic observations on the joints in idieumatic fever are not abundant. 
The most exhaustive study of the articular changes in rheumatic fevei m 
afforded by the studies of Klinge,® and Kliuge and Grziraek.' These authois 
find the lesions to be eharaetei’ized by “fibrinoid” degeneration and granuloni 
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atous leactions in the capsnlai and iieiiaitieul.ii tis'^ues, mild hypeiplasia 
o£ the syno\ial memhiaiie mth “fibimoid*^ degcneiation in the sjuo^nal and 
subsjno\ial tissues and the piesence of hjalnie hbiinons mateual fiee in tlie 
joint space It is notenoitlij that just such changes occni in the evpeii 
mental animals ” 

Much eMdence has giaduallj aceiued lelating iheiimatic fe%ei and 
atropine (ihenmatoid) aithntis Klmge and Gizimek’^ hold that although 
acute 01 subacute rheumatic feier and atiophic (ihenmatoid) aitlnitis maj 
usually be differentiated, both disease pietuies Tie so intimatelj related in 
both joint and general pathology that a *‘iheumalic’^’ basis niaj be assigned 
to both Pawson and Tjson® haie leceiitlj summaiizcd a rathei commcmg 
mass of data indicating a lelationslnp betneen the tno diseases It is perhaps 
not without significance that in the expeiimeiitTl studies iindei consideration, 
no sharp line can be drawn betneen a uiseast pictiue lesembling rheumatic 
fever and one characteiized b} a cluonic deforming aithiitis Subacute oi 
eliiomc iitamin C deficlenc^ in the guinei pig pioduees a painful deforming 
arthropathy nith manifold snnilauties »o atiopbic fihenmatoid) 

These include sjnovial prolifeiation intia artic aUi piinius foimation and 
periarticulai fibioiis tissue o\ergionth In ctiliini instances, supeiimposed 
infection accelerates and accentuates tiu i>athologic piocess® The geneial 
atrophic changes found lu atropine (ilteumatom) artJnitis iniohing the bonj 
skeleton, muscle, and sKin aie also oba<.i\e I 

8ul>cut<i7icoiis Nodules — One featuic coinnun to both iheumatic fe\er and 
atrophic (rheumatoid) aitluitis is the aiiiKutiiieous rheumatic nodule Dan 
son^® partioularlj has drawn attention to this lesion and finds the eailj patho 
logic histologj in both conditions to be essentiallA the same The lesion is chai 
aeterized by hj aline streaks of fibim suiiounded b> a leaetiie oieigronth of 
connectne tissue cells At times the fibim is mtimatelj mteimmgled nith 
collagen In the experimental animals particulaiJi those subjected to the 
more chionic deficiency, such nodules Inve lieeu seen about joints with con 
siderable fiequeucj 

SlTMMAIvV 

It mil be seen then that the concept that utriniii C deficiency maj be a 
contributory factor in the etiologj of rlieumatic feier lies upon a broad eypen 
mental base "With vitamin C deficient and infection comhnied lesions com 
parable to those of rheumatic fe^vei are found not only in the heait Tahes and 
muscle, hut also in the joints SubcutTneous nodules seme to complete the 
pathologic sirailaiitj No claim is made for tlie identify of tlie experimental 
lesions to those of the human disease Thei aie, houeier, thought to be funda- 
menially sinulai 

EPIDEJIIOLOGIC CONSIDFRVTIONS 

ilnlnutntion has comnionli been ob^'Cised m iheumatic fcicr Tlie geo 
giaphic distiihution the dominant nibnn incidence, the high incidence ni 
Winter and spiing and the fiequent familial oeeinicnce, mieit m e\p ainec 
upon the basis of gi eater Inbiliti to infection On the otlici hand, those 
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features are entirely in accord witli the operation of a factor of Yitamin C 
deficiency. One epidemiologic peculiarity that particularly suggests an en- 
vironmental factor other than infection in the genesis of rheumatic fever is 
the intimate relationship of the disease to poverty. Glover'^^ believes that the 
true incidence of rheumatic fever in England is directly proportional to the 
degree of poverty and estimates that the occurrence of acute rheumatism is 
twenty or even thirty times as great in the poor as in the well-to-do. It would 
appear to me that a disease with such an amazingly high incidence in poor 
people could not be explained on the basis of a specific infecting factor or on 
the basis of recurrent nonspecific infection alone. Some fundamental environ- 
mental or nutritional influence would seem to lie in the background. 

CLINICAL OBSERVATIONS 

During the past eighteen months a clinical approach to the problem has 
been made in association with Dr. Amos Christie at the University of Cali- 
fornia Hospital. Dietarj'- studies have indicated in most instances borderline 
or frankly deficient diets with respect to vitamin C particularly in the winter 
months. Capillary resistance tests have revealed in general low levels which 
have risen on institution of diets high in vitamin C. It is of interest that in 
many cases there has been a decided delay in return of this index toward 
noi'mal indicating the necessity of time for repair of a vascular injmy. IVe 
do not feel that a diminished capillary resistance is an entirely reliable index of 
latent scurvy and its reduction in rheumatic fever cannot be assigned to this fac- 
tor alone. Excellent weight gains have been recorded. One mild recurrence oc- 
curred in a child who repeatedly informed us that she was unable to secure the 
foods advised. A number of the patients have passed through acute upper respira- 
tory infections without reactivation of the rheumatic process. The patients 
in our series have not yet been subjected to detailed analysis, and we do not 
consider the group large enough or the period of observation long enough for 
conclusion. To date, however, we feel that the study has been encouraging. 
A recent observation of FaulkneU“ is of considerable interest. He found that 
rheumatic children showing evidence of active disease almost uniformly gave 
a reticulated red blood cell response of from 3 to 5 per cent following admin- 
istration of large doses of vitamin C. To me this suggests a deficiency. 

DISCUSSION 

I wish to make it entirely clear that the factor of infection in rheumatic 
fever is in no sense minimized. It appears equally essential in the rheumatic 
fever-like experimental disease. What the precise infecting agent is, if there 
is a specific factor in rheumatic fever, is not knoivn. It may be one or many 
forms of the streptococcus, an unknown bacterium, or a virus. Much evidence 
points to the importance of the common pathogenic hemolytic streptococci. The 
mode of action is equally uncertain. It may operate through toxin produc- 
tion, through minimal localization or through an allergic mechanism involving 
antigen antibody reactions. Epidemiologic data, particularly the social dis- 
tribution, strongly sugge.sts a conditioning environmental influence. The ex- 
perimental data implicate vitamin C deficiency. 
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Essential Pathology of IthcumaUc —Rheumatic fner js n ih^eohc 
fundamentally chaiactenxed hj injurj to eonnectue tissues Klmg'e” partieu 
iarly has di.awn attention to widespieul coonectne tissue injiin A chaufre 
winch he has called ^^dhiinoid dcjreneiation^' he consideis to be the basic 
lesion of the disease It seems to me that suhst.nices included in tins descup 
tise term "fibimoid degeueiation"’ aie one of the folloiun^ (1) SnolJen 
degenciated or neciotic collagen, (2) h\almi?ed dbim^ or (3) a eomhination 
of the two, that is, fibiin soaked coll igcu Collagen degeneiation oi neciosis 
IS seen in the %alvulitis, the auncnlitis and at the centei of the Aschoff hod:> 
Ilyalinized fibrin ma^ be piesent in <iiu ihcimialie lesion It is usualh most 
prominent in the siibeiitaneons nodules 

Theoiy of Mechanism — A consideration of the funddiiiental pathologi of 
iheiimatic feier and tlie expeumental studies suggest a possible mechanism, 
opeiating in the development of the lesions Vitamin C lias been slioiin b\ 
the studies of Hojei^^ and V’olbaeh and Hout/‘ to be esstnlial for the noimal 
metabolism of couuective tissue In the piesenee ot dehcieiicr pieexisting 
conucctue tissue substance tmdeigoes degeueratiie changes and lepair and 
leplaecment is cithei lu abejance <n accomplished bi an nnpeifect collao-cn 
As the tensile stiength of the finci \ scuhi bed is dependent to a laige evtent 
upon the intei cellular substaucc'^, coUagon and wt fidiim the deficiencr 
uould impair their strength and icndei them moie poiincable If such tissues 
were furthex insulted by a factoi of infection it uould not stem uuhkelj that 
thej would suffer to a degiee that would not ottui m iioimal tissues Such 
(I concept would explain the acute neciosis or ■subacute iltgoneiatioii ot col* 
lagen that is a fondameiital lesion of ilif-uimiic ft\u fhe incroased pei 
meability of small vessels would fosin tni*^ injun ol cullagon If the nisult 
of the infecting faetoi upon, the small Mssels u».io gif it bliod might escajie 
into the peiiiasenlar conneetui tissues I his would explain the heuioiihagic 
manifestations commonly eneounteied in the diseaM A lesaoi inpuj might 
allow onlj tlie escape of plasma fiom uliidi hbun \i aihl be deposited i\ie 
degeneiated collagen, the hbun or fibriu so-iktd collagui would act os a stimu 
ins to repau The lepaiatnc mechanism m the piespuc< of a deflClelK^ and 
a continued action of the injmjous factoi of infutfon would be impeifeU 
<iud manifest ttself by patiiologic iil pcipl.isia of suuoniuhug CDuneetise tissue 


cells as seen m the Aschoff leactioii 

Existence of Latent iSTcutvy— Consideiabic evidence has accumulated indi 
eating that latent scurvy is piohably moie fietiuenth piesent m childien than 
IS appieciated Gothlm*** using ledueed tapiilai,' stieugtii as an index of 
latent sciuiy found evidence of 'vitamm C undemuUitiou in 18 per cent of 
school chilclien in the piounce of DppUnd (Sweden) during the months of 
Apnl and May Dalldorf « woilviiig m New A'oiK, snmiarix uMug capdtai> 
itsistance tests as a cuteiion considers that mild degiees o£ Mtamin te 
^uency mar constitute a proWeia oi coiisKlmable public healt i luipoi <iucl 
If dietau liistones can be leliea upon, mam of tlic ilicnm.itic diiWion m mu 
senes acre on suboptionol diets, aome frauUlj dcneiciit lU C Are 

cent surrey of food piucbascs of families on relief iii .1 Colifoiiii.i ci j 
ictealed inadequate purchase of ntamiii C containing foods in a large number 
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of cases even though the sux'vey ivas conducted in a season when these foods 
were plentiful and available at low prices. 

Metaholism of Vitamin C. — The ability of the body to store vitamin C is 
limited. Even without a dietarj' source of the vitamin, there is a continued 
excretion of small' amounts in the urine. Factors which may deplete the 
stores of Autamin C are of great interest and probably of great importance. 
Our OAvn experience from experimental obseiwations is that certain infections 
may act in this way. Harde and Benjamm^® have presented brief experimen- 
tal eAudence that infection may deplete the organic stores of AUtamin C. Van 
Eekelen and Kooy^® have shoAvn that fatigue may operate in a similar fashion. 
If acute infection depletes the organic store of vitamin C, it is of great impor- 
tance to the concept presented. Under such circumstances, a mild degree of 
deficiency might by infection be rendered significantly scA'ere in a relatively 
short period of time. Such a mechanism might afford a partial explanation 
of the latent phase noted by many obseiwers betAveen the acute upper respira- 
tory infection and the clinical onset of rheumatic fcAmr. Practically nothing 
is knoAvu of factors which ma3' hinder or prevent absorption or utilization of 
Autamin C. In light of our limited knoAA'ledge of the metabolism of the Auta- 
min interpretations based on studies of urinarj^ excretion must be made Avith 
great caution. Harris and Raj’-^® haA'e shoAvn that the normally nourished 
indiA'idual promptly excretes relath'elj’- lai'ge amounts of vitamin C folloAving 
a large dose. On the other hand, deficient individuals shoAv a lag in excretion. 
These obseiwations are of considerable interest but conclusions based upon 
this tj’’pe of study must be guarded. This method is obAuousty only a measure 
of immediate “saturation” leAml of the indiA'idual and gives no indication of 
a preexisting deficiencj’. Further, in the presence of a complicating factor 
as an infection it is probablj’- not safe to assiune that high excretion folloAving 
test doses of Autamin C is an index of saturation. If infection maj'^ deplete the 
store of A'itamin C, the abilitj’^ of the bodj' to utilize the vitamin may be 
disturbed. 


Wliat maj’ Ave expect of Autamin C therapA- in rheumatic fever? If vitamin 
C deficiencj' prepares the soil for an infection to produce the rheumatic injury, 
it is apparent that the deficiencj" then is onlj" a contributoiw influence. If nw 
consider the Avidespread and frequentlj’ scAwre character of this injuiy it Avill 
be appreciated that repair Avill require time. Further, it Avould seem that the 
reparative mechanism Avould probablj" be more or less ineffective during the 
active phase of injuiy. In severe cases it Avonld appear that much of the finer 
vascular bed and connective tissues Avould need to be rebuilt and that these 
tissues Avoiild be susceptible to injuiy at any time until the restitution Avere 
complete. It AA’ill be seen then that Ave are dealing Avith something more com- 
plex than a simple d<’fieiencj'. Time for repair Avoiild probablj" vaiy depeud- 


‘mg upon the extf! 
ot months in AvhC, 
freed ot injuric i 
tissue aiiaton 
fovmities, won 
hieved Avould 


intensitj" v , FolloAving seA"ere cases, a period 

rissiies Avc c.cillj" supplied with Autamin C and 

.1 might Ired for reestablishment of normal 
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the iiyunou!. influence of miection The abilitj of Mtamm C to do this c.in 
onij be esaluiited on the basis of piolonged tlinical obseii ition 

Tm 0 approaclies to the solution of this problem suggest llieinseh es Fust 
a preieiitne tjpe stiuli to deteimme if optimal ntamni C nniiitioii oiei in 
adequate period of time iiiJi pieient susceptible gtoiips fiom petting riieii 
matic fever Likewise, a stuch of ilieuraatic childien could be instituted to 
determine if a high vitamin C intake iroiild mattii.ilh iidnce the tcndenci 
to leeinieiice Paiticulailj in this case should the element of time be tire 
fulh considered and judgment of eftectn eiiess mthheld until the period of 
obsenation had been long The cvptiimtnl il md othci dita wludi liaic hieii 
outlined cleaili, indicate the impoitance ol such i elimt.il studi 


SnMMARI 


The concept that rheumatic feici ma\ bt due to the combined lufluente 
of iitamiii C deficiency and infection lests upon a bioid esp^imientil basis 
In ginnea'pigs, undei tins dual iiiflnencc, lesions tomp.ii ible to those of 
rheuinatie feter inai detelop iii the lieait and joints The not mfiequent 
oceuiience of suboutaiieons nodules appeals to conii>Iete tlie pathologic sum 
laritj" It IS of inteiest that in the cipei imeiital noik no simp line can he 
drann between a disease pietme lesembling iheniiutic fevei and one cliarac 
tenred by a cliionie joint disabilitt with pathologic siinihiities to atiophio 
(rheumatoid) aithritis Theie is much eiideiice iiulKiiting i Klitiniislnp bo 
tiveen the two diseases as seen in man 


Bpidemiologio data seem to siippoit the thesis adtnnceii Paiticuhii sig 
mficanee is attached to the abnoimallj high iiiciclence of rheiimatic fetei m 
the pool 

Chiuoal studies in piogiess hate affoided eneouiagmg data but me too 
fe«, and the period of obsei ration too shoit to afford a basis foi judgment 
Ehenraatic fetei is a disease {imdamentally ehaiacteii^ d bi iiidespread 
injury to collagen Based upon the evpeumeutal studies and pithologic 
aintomt of iheumatie fetei, a tlieoit of mechanism of flie det elopmeiit of 
(he rheumatic lesion is adt aiiced 


Om kiioti ledge of the metabolism of titamin C is in the piocess of de 
telopment Capacity to stoie the titamm is limited Fatigue and certain 
infections may deplete the organic leseite Factors itb cli miglit mlnhit ah 
soiption or utilization of titamm C are not known Urinary eicretioii studies 
may seite as an inder of the immediate “satuiation ’ letel but are not .1 
gauge of preexisting deficiency The possible influence of iiift'-tm” m moi 1 
lying the stoiage and excretion 01 utilization of titamm C is not Iviiown 
these leasons data based upon urinary excretion must be mterpicted tvi 1 tine 
The question of what we may^ reasonably expect from titamm C ther, pt 
’u iheumatic feter is consideied 111 the light of the fundamenta P” f 
of the disease Eten though tifamin C deficiency nni contn n e “ 
telopment of the rheumatic lesion, it is only one factor "''ic m 
mfectioii also opeiates In tiett ot this, and the fiequent t sete 
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aecompanjung the disease, judgment of the preventive or therapeutic effec- 
tiveness of vitamin C administration in rheumatic fever can be based onty on 
prolonged clinical study. 
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DISCUSSION 

DR. HOklEE F. SWIFT, New York, N. Y. — Dr. Einehart 's report two years ago in- 
duced us to repeat it. The concept of synergic action of infection and some other factor 
is a useful hypothesis. Dr. Schultz, in our laboratory, has been able to confirm practically 
all of Dr. Einehart 's statements. One must ask, however, whether the experimentally 
induced lesions are truly rheumatic, or merely exaggerated scorbutic tissue changes. Think- 
ing that the relationship between mtamin C deficiency and rheumatic fever would probably 
be revealed better in the clinic, Drs. Schultz and Sendroy have studied a group of patients 
in the Eockefeller Institute Hospital. Their results may be summarized as follows: No 
significant difference was found in the metabolism of vitamin C in rheumatic and non- 
rheumatic subjects. Fifty-seven previously rheumatic children were divided into two 
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groups, one received capsules contaimng 100 mg of %itamm C dailj lu the form of Kedoxon, 
the other a placebo The relatue incidence of mild rhcuniatjc relapses among the patients 
in thc«c tuo gioups -was the same, and three of the first group de\ eloped sc\ere rheumatic 
relapses Fifteen patients mth acute actiie rheumatic s^miptoms were giien 250 mg of 
Mtamin C daily without anj obscriably fa\orab!o influence 

Although many of the rheumatic patients gave evidence of subnormal concentration 
of vutamin 0 at tho time of admission to the hospital, others apparently had normal 
amounts in their bodies Our clinical studies failed to prove the hypothesis that there was 
a causal connection between vitamin 0 deficiency and the symptoms of rheumatic fever 
In view of the recently announced discovery of an antiinfectious vitamin in fruit jmcc®, 
it IS possible that studies with pure synthetic vitamin C might have given mfferent result'^ 
from those obtained by the use of citrons fruit juices 


FK, M J SHAPIRO, iIlN\FiPorj*» HIivn — Daring tin i ist icir I hue cirried on 
studies on possible vitamin C deficiency in rheumatic children Ibo criteria for a diagnosis 
of latent or subchnxeal scurvy ate not at all clear It is impossible to nml o such a diag 
nosis on patients on clinical findings alone My work was earned out in the following 
manner The habitual diets of 70 children who were known to have rheumatic fever, and 
of their families were investigated bv a trained dietitian Thu tv nine of those patients 
were on a diet which was sufficient in vitamin C content while 'll were on n het which vva<5 
definitely insufficient Tho capillary re istaocc of the o 70 jat ents was {studied A full 
mouth \ ray was taken, as well as an x ray ot a knee an I a v ii^t The caj diary n sistincc 
test IS not standardized and difficult to iii*eiprer Ihe virims writers ou this subject 
have used different methods foe determining ipdJaiv tunce *onic have used *umph 
the tourniquet for three minutes, others have n->cd thv Hood na fame at oH mm 

for fifteen, nuautes and still otliers SO mm fir time lutes w' de Ovll’nif Iws u^ed bis 
recalled capillary resistoaieter which is la cl ou m ati c i>r« » ore inJ tikes only one 
minute to perform These various method^ weic tn i ind an a^’tiup*' nad*, to correlate 
them Wo decided to use Dalldoif '' ni floi I t t »■'* > fl t\ ml icliibilitv It 

was noted that of the 39 children who 1 a I a uflicicnf bet J4 or < oer cent had a po«i 

tive capillary resistance tost while 1’ oi '*'> > jer (onl weic ui"''tivp ani of tie 31 chil 
drew who were on an insufficient diet 19 or o' t p^■i ^ had a po^m capillaiy te^t while 
12 or 387 per cent had a negative test lb ^ w > H ml ate th t thcie is nr correlation 
whatsoever, between, the capillarv resi tin i t«.«t i 1 the def i r ot vitamin C in the 
diet The factor of toxicity in (tesc rh unfi liIdKO as a cm o of tho capillarv 

permeability must be considered One i** u bit to v wh'-tu i oi not the rlccreaso in 

capillary resistance is due to toxititv m vitaiiin C i( w int.v Tl i preJu utiarj- report 
would indicate that capillary resistance a 1 1 vital v i 0 lofi icq v are i jt defioitrly related 
based our findings in the teeth on thv woik tone bv md Hojcr of Sweden 

I was unable to show any relationship ietwitiv v(an m c defiuener a** mdnated in tlm 
study of the diet and the findings m the teeth Of » emUren on a sufficiont diet 15 or 
39 5 per cent were positive whilo 23 or bO *> jer vtnt vvere nigative for nentil c 
osn ehiMron on an insufficient diet 12 or 40 pei cent hail | 0 ..iliio finaings in tlio teeth 
while 18 or CO per cent had negatue findings In no in^danees lid roenteonoglims of tho 
joints show deflnito evidence of latent scnrvt One nects with considerable difficultj- ns 
the roentgen flndings in subclinicnl sonny are not clear We did find some nmisnal changes 
in the bones in a number of these children but consultation with Dr Leo Eigler, tho head 
of the X ray department of our university, failed to establish a dngno'u'v o scurvy 
of these films were sent to Dr Bromer of Philadelphia and he aKo refused to commit h. 
self on these findings Mj prelinumry inicstigations thus suggest t in t ere 
tionship between vitamin C deficienc, and juvenile rheumatism 

m WILLIAM J KhBB, Sts PrAnclsco Cvut —The woik of Dr 
original work with Dts Metticr and Connor have been of great wrolifcrn 

findings resemble closely those seen in rhcnmntic ft.' cr. nn P" T’ el me nnd snv tint 

t.'e type of arthritis It is not so easy to earrv rosnlts over to the cl, me and s„, tint 
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deficiency of vitamin C is a factor in tlie production of rheumatism or that 'wc can immedi- 
ately control the process by substituting vitamin C. 

The work wliich Dr. Swift and his associates reported last month seems to be quite 
negative so far as the clinical application of the principle is concerned. But we should 
be sure that we have studied an adequate number of cases over a period of years before 
wo can be quite certain of the results. We must also be sure that whatever substances we 
are administering actually enter the body. If these substances are given by mouth, con- 
ditions for their proper absorption must be satisfied. If tlioro is any uncertainty about 
absorption we should give them parenterall3^ As I recall Dr. Swift’s report, vitamin C 
was given intravenouslj’ in some instances. If there are other substances in fruit juices, 
which may be important factors, we should take them into account in treatment. 

Dr. Einehart and his clinical colleagues expect to continue this study for some time, 
not onlj' on patients with rheumatic fever but also on those with atrophic arthritis. 

DR. JOHN R. MOTE, Boston, Mass. — At the House of the Good Samaritan we repeated 
with minor variations the work of Dr. Rinehart on guinea pigs. Briefly it may be said 
that the results were essentiallj- the same as those of Dr. Rinehart. The animals which had 
scurvy with an added streptococcus infection showed the most marked lesions in most in- 
stances. In the chronic scurvj' controls we found the same tjqje of lesion but of a less 
severe type. In the group of acute severe scurvy controls we found lesions of the typo 
of the scurvj’- plus infection, which in most instances were not so severe, but in some just 
ns widespread and severe as in the experimental group. 

We have not been convinced that the lesions are either identical or even closely 
similar to those of rheumatic fever. 

DR. J. A. KEY, St. Louis, hlo. — About fifteen years ago Dr. Howe produced arthritic 
changes in the joints of animals b>' diet. Dr. Wolbach found the changes represented 
atypical scurvy. I have studied guinea pigs on a mild scorbutic diet. Some of them de- 
veloped changes in joints; first a shedding of the synovial lining cells. I wonder about 
Dr. Rinehart's controls and W'hether a similar scries of animals kept on the same diet 
would develop the joint changes without injections of streptococci. In my orvn experience 
when streptococci are injected into animals they cither develop a purulent arthritis or the 
joints are unaffected. I have not produced therewith a condition resembling chronic 
atrophic arthritis, and I do not believe that anj- guinea pig, rabbit, or other laboratory 
animal ever develops rheumatic fever or atrophic arthritis. So where are rve going to 
get animal streptococci to produce these diseases in animals? 

DR. WALTER BAUER, Boston, Mass. — ^If a lack of vitamin C plays a role in the 
causation of rheumatic fever, why is the incidence of rheumatic fever no higher in infant.s 
suffering from scurvy? 

I am very doubtful that vitamin C deficiency’ plays any important role in the pro- 
duction of atrophic arthritis for the following reasons: For the past five years each 
patient discharged from our hospital with the diagnosis of atrophic arthritis has been 
instructed to adhere to a high vitamin diet so far as his pocketbook will allow. The 
dietary calls for one eight-ounce glass of orange juice each day and one eight-ounce glass 
of tomato juice each daj’. Many of these patients have adhered to this diet for from three 
to five years, yet the results in this group are no different than in the group who did not 
adhere to the diet. If what Dr. Rinehart says is true, one would expect to see a difference 
in the therapeutic results in these two groups. 

DR. HOMER F. SWIFT, New York, N. Y. — ^Investigators studying artificial inocula- 
tion of laboratory animals W'ith streptococci should understand the advantages to bo 
derived from a knowledge of the serologic groups to -which the particular strains they are 
using belong. Members of groups which are spontaneously pathogenic for man are gen- 
erally not spontaneously pathogenic for animals, and groups pathogenic for animals have 
little disease inducing capacity for man. A common source of error is that we use so-called 
“human strains’’ to inoculate laboratory animals and expect these animals to have the 
same reactions as man. This was doubtless done in the experiments mentioned by Dr. Key; 
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repaired by vitamin C, time vrould appear essential. I wisli strongly to emphasize the 
importance of this in the evaluation of clinical protective or therapeutic studies. In severe 
cases it would appear that much of the finer vascular bed and its connective tissue support 
would need to be reconstructed and this repair could probably start effectively only after 
cessation of the injury. 

Dr. Shapiro has questioned the value or meaning of capillary resistance tests. We 
are aware of the limitations of this test as an index of latent scurvy. However, repeated 
observations over long periods of time indicate its significance. The capillary strength in 
general is reduced in rheumatic fever. Although the levels of capillary strength rose on 
administration of generous amounts of vitamin C, in many cases this return toward normal 
levels required several months, indicating a delayed restitution of tissue injury. 

Dr. Bauer notes that his patients with arthritis have, on discharge, been instructed 
to take generous amounts of vitamin C and does not feel that improvement in this group is 
significantly different than other groups. Most diets recommended in arthritis contain 
liberal sources of vitamin C. We only suggest that subacute or chronic vitamin 0 deficiency 
may be one mechanism or a contributory factor in the development of atrophic arthritis. 
In some cases we may have to look for abnormalities in assimilation or utilization of vita- 
min O. The profound circulatory and other anatomic changes which characterize the dis- 
ease in its subacute or chronic stage, even though vitamin C lack had contributed to their 
development, would be slow to respond to the administration of the vitamin. A prolonged 
clinical study of this phase of the problem is needed. Dr. Bauer also asks why the in- 
cidence of rheumatic fever is not high in scurvy. I do not know of any analysis of 
scorbutic cases from this standpoint. Clearly recognizable scurvy in this country is almost 
limited to infancy. It is not improbable that a childhood deficiency, perhaps more chronic 
and less intense, but just as real, would not be recognized by our usual standards. 

In conclusion, I wish to reaffirm the broad experimental basis for the concept pre- 
sented and to stress the necessity for a prolonged clinical study as the basis for final 
Judgment. 
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viewed. Of tJiis iiiiinber, 20,000 children liad been tonsillectomized and 28,000 
liad not had their tonsils removed. The information obtained in this survey 
stated the number of children who at some time during their life had clinical 
evidence of x’heumatic infection. It was impossible, however, to determine whether 
the first rheumatic manifestation preceded the tonsillectomy, if done, or whether 
it occurred after the tonsils were removed. It did nevertheless give a general 
idea of the incidence of the various rheumatic manifestations in children. 

Based on these data as obtained from the parents nearly all of the rheumatic 
manifestations occurred less commonly among tonsillectomized children. Rheu- 
matic fever which is usually a severe type of rheumatic infection was reported 
witli considerably less frequenej’ in the tonsillectomized children. Among the 
children with their tonsils out there were 37 per cent fewer cases of rheumatic 
fever, hluscular rheumatism, termed growing pains, was reported only slightly 
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Fig-. 1. — Chart showing comparative incidence of rheumatic manifestations in children on 
■whom tonsillectomy has and has not been performed (based on the history of 48,000 school 
children of whom 20,000 had undergone tonsillectomy and 28,000 had not). 


less often in tonsillectomized children. Chorea was noted with equal frequency 
in the two groups while rheumatic carditis was sometvhat less common among 
the children with their tonsils out. In this survey many children among the 
tonsillectomized group reported some rheumatic manifestation. In some of 
them the rheumatic infection began before the tonsils were removed. If it 
bad been Iniomx whetber the tonsillectomy preceded the rheumatic infection or 
followed it, a more favorable comparison for the operated group might be noted. 
This statistical information based on the parents’ history of the child leaves 
some uncertainty in the value of the data. It does, however, clearly indicate 
that rheumatic disease occurs in children whose tonsils have been removed, and 
it also seems highly probable, as noted in Fig. 1, that initial attacks of rheu- 
matic infection are somewhat less likely to develop in children whose tonsils 
have been removed. 
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ivliile tiie tonsils -ivere in was 62 per cent. Among the children who developed 
chorea after the tonsils were removed, the incidence of carditis was 47 per cent. 
The inference is that chorea is not influenced favorably with removal of the 
tonsils, except in safeguarding slightly against the serious complication of rheu- 
matic carditis. 
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Pig. 2. — Incidence of cliorea in 2,200 children before tonsillectomy and ten years after operation 
as compared vith an equal number of controls. 
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Fig. 3. — ^Incidence of rheumatic fever in 2,200 cliildren before tonsillectomy and ten yeais after 
operation as compared with an equal number of controls. 

The iucidence of rheumatic fever was studied in the same two groups as 
shown in Pig. 3. Before remotml of the tonsils 24 or 1.1 per cent of the 2,200 
ehildren had been afflicted with rheumatic fever, while among the control chil- 
dren, 20 or 0.9 per cent were similarly affected. During the ten-year period fol- 
-• lowing tonsillectomy, 52 children or 2.3 per cent developed rheumatic fever, 
while 78 or 3.5 per cent of the control ehildren were liliewise infected. Realizing 
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Eheumatic carditis was studied in the 4,400 children similarly to the other 
rheumatic manifestations. During the ten-year period in which these children 
w'ere observed, it developed that 1.1 per cent of the children contracted rheumatic 
carditis following tonsillectomy, while among the children whose tonsils were not 
removed, 1.3 per cent contracted rheumatic carditis. The difference is not sig- 
nificant. If one judges the value of tonsil enucleation to children who have had 
an attack of rheumatic fever, there is little to commend the operation for the 
control of I'heumatic carditis. If, however, one analyzes a large child population 
where the incidence of rheumatic fever and chorea is loiown, it is evident that 
slightly less carditis exists in tonsillectomized children. This lessened incidence 
is due to fewer eases of rheumatic fever among tonsillectomized children, and a 
somewhat diminished incidence of carditis following chorea in tonsillectomized 
children. These three separate studies justify the statement that the tonsils have 
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Pig^. 5. — Incidence o£ rheumatic carditis in 2,200 children before tonsillectomy and ten years 
after operation as compared wiUi an equal number of controls'. 


some influence on the incidence of rheumatic disease as recognized in children. 
They agree that rheumatic fever occurs about 30 per cent less often in children 
whose tonsils have been removed ; that chorea occurs as often in tonsillectomized 
children as in those not so treated ; that muscular rheumatism occurs slightly less 
often in the tonsillectomized children; that rheumatic carditis is found less often 
in the children whose tonsils have been removed. 

In answer to the second query, Can recurrent attacks be influenced by 
tonsillectomy ? — adequate data are available from several sources. Wilson, Lingg 
and Croxford prepared an excellent study of 413 rheumatic children in 1928 to 
determine the influence of the tonsils on recurrent attacks. In their survey, a 
careful correlation was made between the age of tonsillectomy and the age at 
which recurrent attacks occurred. It was brought out that recurrences occur in 
young children under nine years of age ivhether tonsils are removed or not while 
after ten years of age, recurrences are less common in both groups. Because of 
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children wliose tonsils have been removed. If other studies show similar results, 
there is a definite indication in every rheumatic child for the removal of the 
tonsils. 

There is statistical evidence based on controlled studies to justify the state- 
ment that tonsillectomized children are somewhat less likely to develop rheumatic 
manifestations. The lessened incidence of rheumatic infection is noted in cases 
of rheumatic fever and rheumatic carditis. Ifuscuiar rheumatism and chorea 
are as likely to occur in cliildren whose tonsils have been removed as in those 
whose tonsils are still present. 

The incidence of recurrent attacks of rheumatic manifestations is not influ- 
enced by tonsillectomy. If rheumatic disease occurs in children whose tonsils 
have been removed prior to the initial attack the number of recurrences is likely 
to be as great as in children whose initial rheumatic infection developed while 
the tonsils were still in. Where tonsillectomy was performed after the initial 
I’heumatic infection the number of recurrences were no less than in the rheumatic 
children whose tonsils ivere not removed. 

The end-result in rheumatic disease in children did .show the influence of 
the tonsils. The mortality in nearly 600 rheumatic children \vas nearly twice as 
high in the children whose tonsils were in at the time of the initial attack. The 
absence of the tonsils apparently safeguarded some of the rheumatic cliildren 
against the serious cardiac complications that ai’e usually responsible for death. 

Statistical and clinical data justify the removal of the tonsils in practically 
every idieumatic child until other factors that influence this disease are better 
understood. 
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DISCUSSION 

DE. EUSSELL L. CECIL, New York, N. Y. — Assuming that Dr. Kaiser's statistics 
are correct, that a tonsillectomized child has a 35 per cent lietter chance against having 
rheumatic fever, the question arises: When, in this climate, should tonsillectomy be done? I 
know of no more vexing problem to raotlieis in New York City whose children have repeated 
respiratory infections without joint manifestations, but with some fever and possibly some 
complications in the ears. An argument generally occurs between the pediatrician, the in- 
ternist, and the laryngologist. The laryngologist is disposed to advise tonsillectomy in chil- 
dren earlier than the pediatrician or internist. I saw a tliree-year-old girl just a few days 
ago who had repeated respiratory infections, a little fever with each attack, tonsils that look 
infected, and involvement of the cervical glands. The question came up whether the tonsils 
should he removed at once, before any serious damage was done, or whetlier we sliould wait 
until she was five years old. In some respects it seemed best to wait, but I think a child 
who is having trouble witli tonsils should have them removed before serious damage to other 
organs is done. In children with no more than the average number of respiratory infec- 
tions, it is well to postpone tonsillectomy until they are five or six. I would like to hear 
from Hr. Kaiser on this important point. 

DR. Jf. J. SHAPIRO, Minkeapolis, jUinn. — If Dr. Kaiser has concluded that tonsil- 
lectomy should he done in 100 per cent of cliildren who have had rheumatic fever, I wish to 
take issue with him. Ail of ns have seen serious even fatal flare-ups in quiescent juvenile 
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ilieumatic disease immediate^ affei i tonsiUtctoinj A definite diagnc^is of rheumatic 
jnfectioa m children is often difticnlt to estahlioli If all childnn who coniphin ot leg pnuis 
are subjected to tonsillcctonij', ^\e wjJl onlv add i good number of u toii«ulIectonncs to 
the alreadj large nunibei of tJie-’t oicTitwns done tonstantlj on insuITicicat ground 

\s a result of caicful studj of scMnl hundred ilieuuntic children for n period of twclre 
^pars, I hare concluded tint tonsilloctomj ‘'liould be done no more often m tiiem tlnn in anj 
other group 

DR KAISER (closing) — In inswcr to the qnc^tton vs to ivhcther JOO per cent of 
rheumatic children, should hue tlnii tonsils rtmoicd, I «liOul(! \e Tint i'« i latlier 
small number aftei all, when one rtalizi'* tint in anj commu!iit> almost 50 pei cent of ihil 
dren aro having their tonsils renioreJ aiuhoti Pnnto school Inalfh records slion tint S5 
per cent have had tonsillectomies peiformed The ’•t i«on tint eo nianj children have ton«il 
lectomics is that the pediatrician and ilie otolaijngolo^ist id\i«cT opei ition for fiequcnt 
colds If one recommends tonsilUetomv in all individuals m tlic so called rheuniiitic group 
it will not run ovei 10 pci cent TonsiHcLtomj is most helpful to children vnth tonsillitis 
It IS m the rheumatic group that tonsillitis occurs If ne coneeiitiated on that group ise 
nould liave fewer disappointing results 

The most definite indication lot tonsillectonu in chillrm is i liistorj of rujicattil 
ittacks of tonsillitis That is the one infoctiin which roost students of this problem helicvc 
leads to rheumatic fever If wc restrict oui toDs>ll(cf<mus to chihlun who have tonsillitis, 
we will not have so many failure-^ 



DISCUSSION ON PAPER BY DR. HUGH McCULLOCH, 
“INSTITUTIONAL PROVISIONS FOR THE CARE OF THE 
RHEUMATIC CHILD 


W. D. Stroud, Philadelphia, Pa. 


A t the C'liiHien’s Heart Hospital in Philailelpliia, wc have taken care of about GOO ciiil- 
ilren tritli rheumatic heart disease in the past fourteen years. Three cardiologists and three 
pediatricians have been associated in caring for these children. We have concluded that tonsil- 
leotomized rheumatic children have done better than those seen in other clinics rvho have not 
had their tonsils removed. One of our requirements for admission to the Children’s Heart Hos- 
pital is that no child nill be admitted nho has not had his tonsils removed. In addition to ton- 
sillitis being an indication for removal of tonsils in the rheumatic child or in any child, 
we feel that a tonsillectomy should be performed earlier in children belonging to rheumatic 
families. Such children should bo considered eligible for tonsillectomy at about the age 
of three years. To the parents of all these 600 children we have urged tonsillectomy for 
the other children in the family. 

We feel that institutional care is of real benelit to children with rheumatic heart 
disease. The two objections I have heard raised against such institutions are these; if 
we put into such an institution a child who is not really rheumatic, he is exposed to 
the etiologic factor of rheumatic fever, through close contact with the others suffering 
from the disease. In the past fourteen years, we have had two epidemics apparently 
produced by streptococcic sore throats in nurses. Of 60 children in the institution at the 
time, only 12 or 14 had o.xaeerbations of their rheumatic heart disease. 

It has been argued that children of rheumatic families may, through contact with 
the disease, gradually develop less sensitivity to its etiologic factor. Eemoval to an 
institution and away from the family environment, might interfere with this. Since in 
such institutions these children are surrounded by others apparently hypersensitive to the 
etiologic factor, I believe such a criticism is not valid. 

Points in favor of such institutions are, first, the general physical improvement 
which these children develop. Our hospital is within the city limits, surrounded by Fair- 
mount Park. In such an environment, the general physical status of the children has 
definitely improved. They receive prolonged rest and at the same time, since a teacher 
is in attendance, are able to keep up with their studies and return to their own class in 
school after leaving the hospital. Thus, they do not suffer the introspection and infe- 
riority complex common in children with physical handicaps, who must be associated with 
children much younger than themselves. One of the main objects of the institution is 
the education of parents. On visiting days, the head nurse lectures to parents and dis- 
tributes literature of the American Heart Association. The children and parents learn 
the principles of hygienic care. A visiting nurse and social service workers follow this 
type of education in the home. ; 

Such institutions provide graduate and undergraduate medical education, and an 
opportunity for clinical investigation. 

For three years we have been using intravenous vaccine. The children who have 
received the vaccine have done no better than the control group. During a mild epidemic 
of reactivations, apparently produced through exposure to a streptococcic sore throat, as 
many of the vaccinated children developed exacerbations, as those in the control or un- 
vaecinated group. In an effort to reduce the hypersensitivity of children to the etiologic 
factor in rheumatic fever. Dr. Joseph Stokes at the Children ’s Hospital in Philadelphia 
has beeu using a serum from whole blood of persons past the age of thirty-five in non- 
rheumatic families. Some children seem to have done well following this procedure. 

*Re'A(\ at t\\E Seeontl Annual Aleeting of The American Association for the Study and 
Control ot Rheumatic Ili.sea-ses and the Fourth Conference on Rheumatic Di.sea.se.s, June IV, 
1935, .'itlantic City, E. 3. 
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FBVDR THERAPY IN CHOREA AND IN RHEUMATIC CARDITIS 
WITH AND WITHOUT CHOREA* 


Ency PoRTrn S[ 7 TTON, M D , u\d fCiiHtR(\f fi Doonr 310 , Nni York, N Y 


FE\'ER INDUCED B\ T\PHOID PARVTVPHOID ^ACCIM 


D uring the past fi\c jeais fc\ei thelap^ 1ms been used on the Clnldien’s 
Mcdieal Seiviec at BeJlenic Hospital as the fieatraent of choiea We neio 
led to iinestigate this fom of thcrapj because of the striking disappeaiaiice of 
a severe attack of chorea in a bo 3 who became mto\jeatcd hj himmal and dc 
veloped a high fciei A reiieii of the bteratuie revealed that the foinis of 
therapj reported to have had definite effect on the duiatioii of choiea, i c , milk 
injcetions, nirvaiiol intoMcatioii, and lelapsing tcicr had one factor m common, 
the production of fevet It had also been fieqncntlj obseived that inteicnirciit 
aifectioiis had a beneficial effect on chorea It vias therefotc difficult to escape 
the conclusion that it was the fevei itself lalher than the instrument vihicli pio 
dueed the fever which was bonefieial in choiea 

Aftei tijing mtiaieiious injections of tjphoid vaccine iiith vai.nng results, 
vie began using tjTiInnd paratjphoid vaecine, with Minch vie found vie could pto 
duce fevoi almost at "d! The leason that tins vaccine ins chosen as the means 
of pioduemg fevei nas that it was cheap, easilj available, reasonablv safe and 
required no elaboiato setup oi special tcchmc A method of pioccduio uns 
developed vvhieh was given in detail in a pioiious publication ‘ In biiof, the 
patient loceives Neii Totk Citv tuple tjplioid vaccine (containing 1,000 million 
S Typhosus, and 750 million each of Paia A and B pei ee ) iiitraiciioiislv, be 
ginning nith a dose of 0 05 oi 0 1 c c , subsequent dailj dosage being detci mined 
bv the leaction of the patient to the preiious one The aim is to obtain a tcin 
peratiuc of 104° to 10G° If ncecssaij, a second dose on the same dav is given 
Treatment is continued dailj, with occasional davs of icst, until all signs of 
chorea have disappeaied In the mild and moderate cases this is seldom difficult 
to doteimiiie hut in some childicii, paiticularlv m those vnth severe choiea, wheic 
tlieic has iiceii marked hjpofonia, it maj be hard to dceide just when the mco 
oidmation is due siuiplj to weakness lathci than to choiea In these eases the 
child receives massage and occupational thciapj If the Mcskness decieases with 
ineicascd aetnitv, wo feel safe in sajing the attack is ovei If the incoordiiialion 
becomes woise, tieatmeiit is icsiimed Figs 1 and 2 shoii the tcmpoiatine cliaits 
in two t 5 pcs of cases Tj pc 1 was a mild clioica, casi to ticat, needing onh smil! 
doses of vaccine to obtain the desiicd tcmpciatuies and icspondmg well to a 
shoit eotiise of vaceine Tv pe 2 was a scvcic clioica diflaiilt to tuiit uqiming 
a long covuso ol ticatmciit and hige doses ot vaccine In bctneeii those two 
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types lies llie majority ol the eases. The average number of treatments in the 
first 150 eases treated hy this method ivas 6.24. In the mild eases the average 
was 5.14 treatments ; in the moderate 6.47 and the severe eases 8.88. The mini- 
mum number of treatments was 3, the maximum 18. 



Fig. 1. 



Piff. 2. 

The results with fever therapy in tlie first 150 cases of chorea so treated 
have been previously reported.^ For comparison we offered 150 cases treated on 
the same service before 1930 with various drugs, forms of physiotherapy and 
diet, plus rest in bed and isolation. Those who received fever therapy had 
defiivitely shorter attacks. The duration of chorea in the hospital in the group 
used ioi: comparison, and the duration after beginning of fever treatment, are 
shown in Table I. This is also shown graphically in Fig. 3. 





































SUTTON dodge FEVER THERAPY IN CHOREA \ND IV RHEUVIATIO CIKDITIS 621 
FEYen IKDTJCED B1 BAOIAAT LVERGE 

The disadvantages of piodneuig fevei b) tlie intiavenous injections of tuple 
typhoid vaccine are the ocemrenee of pioteiii shock, which mnv be leij scieie 
following the fiist two oi thiee injections, and the iinbiliti to contiol the fciei 
or to maintain it at the dcsiicd high level foi anj appiccnble length of time 
Investigation of otliei metliods of producing level led ns to the conclusion tint 
the use of ladiaut eneigj as developed by Di Staffoid AVarren and his eo 
workers’ at the Univ eisitj of Rochester might prov e siipenoi to the intrav enovis 
vaceino method We tlierefoie had such an ippiiatus made, in winch a pi 
tient’s temperature maj be laised to anj desired level and maintained foi as 
long a time as is necessaiy oi the condition of the patient allows Tig 4 shows 
the type of tempeiatme curve obtained by this meins Analysis of the first 
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sixteen cases treated by this method shows that the results in terms of the dura- 
tion of tile chorea after one or two treatments are comparable to those obtained 
with a course of foreign protein induced fever (Fig. 5). Certain advantages of 
this method may be mentioned: (1) The fever is controllable. (2) One or two 



Fig. 4. 


Chorea Treated by Fever Induced by Had iant Energy 
Compared to Results with Fever Induced by T.T.V. 
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Pays Duration or Chorea after Treatment 


j-ig. 5_Solia black columns represent percentages ot IG patients treated bi- 
energy. Cross-hatched columns represent percentages of 150 patients treated by int!'a\enous 
triple typhoid vaccine. 


treatments take the place of daily injections for a week or more of a foreign 
protein. (3) The patients appear distinctly less uncomfortable during treatment 
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With radiant energj than dining tieatment "with foieign piotein <:hock (4) E\ 
eept foi the daj of treatment the bin den on the musing staff is much diminished 
The treatment of a larger numbei ot patients may modify oiii lesults and lead 
ns to change om opinion 

THE EFFECT OF FFVER THERVPA ON RHELMVTIC CARDITIS IMTH AND 
mTHOUr CHORE 

Among the fiist 200 patients who leccued tiplioid paiatjphoid \accme foi 
choiea were 16 children with definite CMdence of aetnc rheumatic carditis at the 
time of treatment, and in addition 27 wnth clinicallj inactne heart disease 
Among the lattei group weic 9 with mitial stenosis and msiifficienej and 1 witli 
both mitial insufficiencj and stenosis and aoitic msufficienc\ and stenosis Our 
eiitein, foi the diagnosis of aetnc carditis wcio the pieseiice of three oi moie of 
the follownng 

1 Fever 

2 Tscinciidii 

CInnge in the quUit\ (f the licut souiuU 

•1 Presystolic gnllop sound nt oi just insKl< tlic »} cv 

5 Development of new inuimurs 

G CJliange in the quality of the munnuis picsent especnll> the pit^tnce of 
a high pitched shrill musical qunlitj in the npicil «jstolic imiimur (some 
times described as “sen gull qinlitj) 

7 Change in rhythm (he^rt block or loss ot sinu'v nrrlijlhmia) 

8 Electrocardiographic cliangos ohicfly prolongation of the PR and QR& 
intervals 

9 The presence of subcut incous rheumatic nodules 

The effect of ^e^cl tliciaju on the clinual signs of artne ciiditis m 5 illus 
tratue cases is shoiMi in Tabic II In the whole giouj) of 16 9 had lost then 
chnical signs of nctmti bi the tune the choica was o\ei and the tieTtment 
stopped, and the icmaimng 7 wcie clinicillj iiiictnc within seien to ten days 
aftei the end of the tieitment We appicciatc the fact that there arc cases in 
which the signs of actiae caiditis subside aftci a short time at icst m bed, but 
on the other hand the tciidencv to clironicilj of the rheumatic infection is well 
Iniowm 

While we did nut think that the disippe nance of the signs of active caiditis 
ill the majoiit\ of crises bj the end of trcntmciit was necessarih the direct result 
of fe\ei theiapj, wc believed tint it was sufficicuth suggestue to justify an 
iiuestigation of tlie effects of lc\ei on vaiious foims of rheumitie heart disease 
without choiea Lp to the pioscnt time we have ticatcd with fever produced hv 
radiant cneigj seven children with subacute ihcumitic carditis without choica 
and one child with a vcin scvcie acute caiditis accomjianied bj polvarthritis and 
chorea These patients wcic given a fevci of appiovimatclj 100® for from two 
to five horns at a time five of them received two ticatmcnts each All of tlicse 
children showed decieasmg signs of active infection immediately or within a 
comparatively short time aftei treatment Figs 6 and ( show graphically the 
clinical course in the hospital of the fiist two patients treated by this means 
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I. B. (Fig. 6) Avas seven and one-half years old ivhen she ivas admitted in 
November, 1933. She liad had polyartliritis at five and six years, and is said to 
have had heart disease since the age of three years. The present illness began 



Fig-. 7. 


two weeks before admission with the development of an erjdhematous rash. 
Three days later she began to feel tired, to have migratoiy joint pains and after- 
noon fever. On admission she appeared acutely and chronically ill, her tempera- 
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tme was 101°, there was ludcspicad eijthenia maigiiiatum, Iici iieaif A\as en 
Jaiged, there Avas taehycaidia, piesAstolic gallop, an accentuated P., a loud harsh 
sjstolic miirmui at the ape\ transmitted to the a\illa and base, and a Jou pitched 
diastolic muimui The peisistente of the signs of aetne infection during the 
fiist ten A\eeks of liei staj in tlie hospital is sliown in the chait The striking 
subsidence of these signs following one feAer tieatment of foui hoiii*s betiAcen 
104° and 106° is also shomi What docs not show was the change in the child’s 
gencial appearance and attitude Wifhm one week after treatment she had 
changed from a listless lackadaisical child with a pool appetite, to a Iivelj, active 
one, blight and intciested in hei smroundmgs, and with a laienous appetite 
She was given a second treatment m the ninth week aftci the first, because al- 
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•Diagnoses ^ere made according to the criteria for the cla'=’lflcatIon and dlagno'ih of 
heart disease of the Heart Committee of the New Aork TubercuIO'^Is and Health V'^-'oclatlon 
Abbreviations used are lA H enWrged heart M L mitral InsufUclencj VI S mitral stcno«i<! 
NSR normal sinus rh>thm S A sinus arrh>thmla S T '>iniis tachjcardla E po^slbh 
heart disease F potential heart disease I functlomllj able to earn on normal noth It> 
11a fimctlonan% able to earn on with ollghtlj limited acthllj 


tliougli liei genei.il condition continued to be good lici tciniici.itnio on fno 
occasions nas abo\e 100, and lici sleeping pulse into began to be sbghth elesated 
Folloning this hei pi ogress Mas steadilj uphill 

M J[ (Fig 7) Mas tMehe jears old mIicii admitted in Fcbiinn 1034 
She had had lepeatcd attacks of clioica since the age of foiii and one half seii-s 
but no other rheumatic histots She had been folloMcd In ns since Septembei 
1931, -when she Mas treated m ith ferer Iherapr foi a moderate chore i Since that 
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time she had had ti\o %ei‘y mild attacks of chorea. Her heart had never been 
enlarged but there had been an apical sj'stolic murmur, transmitted slightly, 
piesent from the time of her first admission, and a diastolic murmur had first 
been heard in December, 1932. For two months previous to admission the mother 
had noticed tachycardia ; dyspnea on climbing one flight of stairs had developed 
and the child had been complaining of frequent precordial pain. Two weeks before 
admission she had had a sore throat and had been worse since that time. On 
admission her temperature was 100.4°, heart rate was 130-140, there vms a 
marked presystolic gallop, an apical systolic murmur with a high pitched shrill 
musical quality and a short middiastolic; no sinus arrhj'thmia was present. In 
view of the obseiwed tachycardia and precordial pain of two months’ duration, 
she was treated promptly without long observation in the hospital. The first 
tieatment was for four hours at 105“ to 106°, and the second, two weeks after the 
first, was for three hours at 106°. Following the first treatment the signs of 
activity decreased but they did not completely disappear until after the second. 
The most strildng immediate change was the disappearance of the shrill musical 
quality of the apical systolic murmur There was also the same change in the 
general appearance and behavior that ivas shown in the first case. 

CONCLUSIONS 

Fever, by whatever means produced, is a satisfactory method of treatment 
of diorea, in that the duration of the attacks is thereby appreciably shortened. 

The presence of subacute carditis or of inactive rheumatic heart disease is 
not a contraindication to the use of fever therapy in treating chorea. 

The subsequent uphill course of patients with subacute rheumatic carditis 
who received fever therapy suggests that fever may be of benefit to such pa- 
tients We believe that further investigation is warranted. 
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DISCUSSION 

DK PHILIP S HENCH, Kociiesifk, MmN — Thcie is fuune of mind among certain 
physicians that all “machine medicine” is tinged with quackery, that even if the dens e\ 
machma is a honign god, he should neiertheless he considered an unorthodox deit} Siicli 
plijsicians look with a suspicion, not alwajs unjustified, upon anybody who uses inachiiies in 
therapy. Eeier therapy has had its origin in the laboratories of scientists of national and 
international lepute. Its clinical utilization has so far been entrusted almost cxclusncl) to 
phjsicinns associated with laige clinics and reseaich institutions, men familiar with accuiato 
methods for such investigations Nevertheless, fevei therapy is still enjoying its “honej 
moon period” and reports tliereon are still apt to be a bit entliusiastic. 

The report of Drs Sutton and Dodge is expiessed in conservative terms Their lesults 
are in general agreement with those leported at the Pifth Fever Therapy Conference in Dajtoii 
last Maj. Of a total of twentj five cases of Sydenham’s chorea treated by Hefke, Bierman, 
Schnabel, Schmidt, and Metz, about tv ent., cases (SO pci cent) vveie appaientlj notablj bene 
fited even though several had previously not been relieved by le.utioiis to t.vphoid vaccine 
giv-en inti.ivenouslv. A number of patients had caiditis or mitral endocarditis; this was not 
considered a contraindication to fevei theiapj Usuallj four or five treatments of three liours 
each at 105° to I0G° F. were given. 
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At the Majo Clinic uinki the clinical obsen ition of Dr<i Hclmholz and Aniberg ten 
cises of Sydenham's cJiorea Jn\e bitn treated with feier fherapj bj Drs Desjardins md 
Popp The age of the patients aieiaged ten aears (joungest seien, oldest fifteen The 

duration of infection ranged from one ireek to four jear® From four to tttclvo (a\eragc sit) 
fever sessions of three hours each acre giaen The patients have been obsened for from sit 
to fourteen, months since treatment One was remarkabtj relieved, eight were doflnitelj bene 
tlted One to v.hom inadequate fever w s given was not helped \ temjiratme of 104® to 
307® F, not lower, is advocated 

From these various prchrainai> ctpenenccs it seems proper to agree with Drs Sutton 
and Dodge tliat fever thcrapj is a helpful and promising form of thorapi fm chorea 

DE JOHN E MOTE, Bosto\, Mass — It seems from the lesults presentod that pa 
tients with chorea ire helped b} the uso of typhoid raceme or bj arfifici il feier In con 
sidenng suc-h results, honever, it is necessary to keep in mind that chorea is a sj-mptora com 
ple\ and not a disease entitj, tlie diagnosis of which is frequenth diificult and not uncommonly 
open to question More difficult still is the determination of cessation of tlie dmense This 
in our cvpericnco has been a repeated issue for discussion in following the clmical course of 
many patients In auv condition where there maj be wide diiTeienccs m the criteria of com 
plete recovery the results of the use of any therapeutic agent must be open to considerable 
individual interpretation Typhoid vaccine treatment has not been used on an evtensne scale 
at the House of the Good Samaritan In our bmited cxperienco with this thcnpcutic agent 
in this condition, we noted that in all instances the choreiform moiements were definitelj 
decTcaacd, but unfortunately only temporanlv so In mo«t instances they were not given 
quite such intensive treatment as that used by Drs Satton and Dodge ^inro oar result*, 
were neither complete nor permanent wc have not felt that sucli severe treatment was indicated 
m the usual case of chorea In the severe and ealnustivc form of the disease tvphoul vaccine 
may be an indicated form of therapy 

Dr T D Jones and Dr E P Bland have recently completed the analysis of a follow 
up study of 1,000 coDseeulire chorea and rheumatic fever patients at the IIou«e of the Good 
Samaritan who liavo been, followed over an average period of eight years since the onset of 
their disease la this study chorea was taken as one manifestation of rheumatic fever and 
analyzed as such, and all other manifestations of rheumatic fever were coii«ulcred other evi 
dence of rheumatic fever Tliorc were 482 patients who had chorea as one of the nnnifesta 
tions of rheumatic fever whereas 518 patients had other evidences of rheumatic fever without 
chorea Of the 482 patients who exliibited chorea, 54 per cent had clinical evidence of heart 
damage, in contrast to this, of the 518 jiatieuts who had only other manifestations of rheumatic 
fever, licart damage was present m 80 per cent of the cases ^^hen the group of 482 patient«i 
who had chorea as a manifestation of rheumatic fever is further ‘'ubdivided into tho«e who 
had chorea as the only manifestation of rheumatic fever and those who had in addition to 
chorea other evidence of rheumatic fever it was found that the incidence of clinicallv demon 
strable heart disease in the former group of “pure” ehoua was only 0 per cent The latter 
group of patients having chorea with other evidtnco of rheumatic fever liad an incidence of 
73 per cent of heart di'ieaso, clinically detcctalle Therefore, instead of being a grave mam 
fcstation of rheumatic fever, chorea m itself is seen to bo a mild manifestation And patients 
with chorea alone show no special predihction to heart disease imJc'fS other evidence of 
rheumatic fever occurs On the other hand any patitnt with cliorea and with other evidence 
of rheumatic fever, either laboraforv oi clinic il should bo treated na anv other individual 
with active rheumatic fever 

A year ago Drs Jones and Bland reported on the use of single intravenous doses of 
tjTihoid paratyphoid vaccine in 12 rheumatic fever subjects and noted definite rccuTrenccs in 
8ia instances If this is even an uncommon occurrence it is a contraindication for the use of 
vaccine therapy where there may be evidcnct of rheumatic fever other than cl orea 

DR HOMER F SWIFT, New lorK, N T —'When should fever theripy be applied in 
a case of rheumatic feverf In former times “hyperpyrexm rl euroatica" was one of the most 
dreaded and fatal compile itions of acute rheumatic fever It is conceivable that if this tvpe 
of therapy wore applied to a patient at n time when the heat regulating moch inwm was vorv 
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unstable, it might place him in a state of uncontrollable hyperpjTexia, u’hen later it might 
not. So many rheumatic children hare evidence of low grade fever and persisting infection, 
that any relatively safe measure which promises aid in eliminating these symptoms should 
receive a thorough trial. Our own experience with fever therapy has boon too limited to per- 
mit of seasoned judgment. 

DH. B. STERtiING NICHOti, Miami, Bi.a. — In discussing fever therapy in patients rvith 
active carditis one should differentiate between fever therapy produced ivith foieign protein 
and that induced by heat. When I was an interne on the service of Dr. Joseph L. iMillcr 
in Chicago twelve years ago, we gave intravenous tj’phoid vaccine to all patients with rheu- 
matic fever without carditis. At that time we felt that cases with active carditis did not 
tolerate foreign protein therapy well. Is your experience with foreign protein in active 
carditis similar to that with fever therapy induced by the “hot-box”? The latter may be 
safer than the use of foreign protein. 

DH. JOHN WYCKOFF, New York, N. Y. — This paper makes three propositions: the 
treatment of Sydenham’s chorea with foreign protein fever, and with aitificial fever, and the 
treatment of rheumatic carditis with artificial fever. 

In our section of the country we do not feel that chorea is such a simple manifestation 
of rheumatic fever as Dr. Mote seems to think. The course of chorea can be tremendously 
shortened and the symptoms almost immediately alleviated by the use of foreign protein. 
As a lesult of such treatment chorea patients have practically disappeared from the services 
of the Bellevue Hospital. 

With artificial fever therapy the results are even better. The temperature can be con- 
trolled. If the patients get too excited or ill the temperature can immediately be reduced. 
In every way it seems to be a more effective method of treatment. 

We aie most interested in the effects of fever therapy on patients ivith definite, active 
rheumatic carditis. The number of such cases treated by Drs. Sutton and Dodge is very 
small, but in praetioally every one of their sixteen patients, a definite change in the course of 
the disease is reported. Enough time has not elapsed for one to say that such cases will show 
fewer relapses than those which have been allowed to run the natural course of the disease. 

DB. SUTTON (closing). — Though chorea seems to be the least senous of the rheumatic 
manifestations, it does lead eventually to cardiac damage, oue reason for believing that 
rather heroic treatment is justified. Chorea keeps children out of school for weeks and 
months and is not a pleasant disease to have. Some childron return asking for more treat- 
ment. They would rather have the foreign protein reaction and then bo able to go back to 
school than to lie in bed for weeks. 

In using foreign proteins we aimed for a high fever and not just for a temperature of 
102°. Although we have treated 300 or 400 cases of chorea with typhoid-paratyphoid vac- 
cine we have never noted any bad effect and never induced an attack of carditis or poly- 
arthritis. 

For the treatment of carditis we selected cases of low grade rather than acute activity. 
We did not treat children who had histories of congestive heart failure. We treated one 
acutely ill child who had chorea and also a severe acute carditis which had followed an acute 
polyarthritis just before her admission to the hospital. Although she was not definitely or 
immediately benefited by the two fever treatments she stood them well, even though during the 
first hour of fever her pulse rate became very rapid. Two weeks later -when we gave her a 
second treatment she had no dyspnea and could lie flat in bed. Her pulse did not become so 
rapid. Now she is much better; indeed she is the picture of health. 

In using hot packs for the production of fever ue had one fatal result. With typhoid- 
paratyphoid vaccine we have had no fatality. In our first report wo included the case of one 
child whose temperature was raised by means of a blanket pack; her temperature got out of 
control and went up to 109°. Clinically she had shorvn no evidence of activity, but at autopsy 
there was a definite verrucous endocarditis of the mitral valve and an old endocarditis of tho 
aortic valve. Though the temperature was brought down she died the next day. 



A THEORY CONCERNING THE MECHANISM AND The 
SIGNinCANCE OP THE ALLERGIC RESPONSE 


T V\UGH\N, MD Richmond, V\ 


TN THE tiuee lumclicd ^tals Mnce Hai\e\ mttoduccd the evpeumcutal method 
* this has become tlie most nstfiil pioccdiue in tiie stud\ of noiTnal nncl patho 
logic phjsioIog\ Gi\en an almoimalit% such as albiiminun.j one can study the 
<matomic ctianges in t}ie oignn icsixtnsiWo foi the production of nrinc, establish 
functional and oiganic changes in the blood and tissues and then relationship 
Mith the abnoimal lenal findings, and pioduec oiganic changes in animals snf 
fieicntlj like those ohsened in man to facilitate fnithci stud> of the problem It 
IS tine that tlic nephiitie changes pioduccd in animals aie not identical to those 
ohsened in man, but the paiallehsm is clou enough to pcimit sttjdies nhich 
hasc widened oni knowledge of icnal disease 

The suno ma^ he said of mam othei functional and oiganic pathologic 
states Then lopioduction oi neai icpioduction m animals has facilitated le 
search and has broadened oiu understanding 

Cmioush, 111 Olio gioup of maladies the cxpeiimcntal method has anticipated 
itself, causing much confusion The customari proccdnie has been to select a 
, io iJoi ?9e .? f&i the p20ih?€iw} of on onohgoa^ iomti 

in e\pciiinental animals to accomplish this and then to proceed with those 
studies nhioh cannot he suitabh eiiiiod out in man himself 

But m tlic late niiutits the ic\cisc situation mamfested itself Diphtheiia 
aiititoxm had been disooieied bi Von Behring, confirmed b% Rou\, and was beiim 
pioduccd in loluinc tlic phaimaceutical suppJj houses Guinea pigs usoH foi 
potenci tests icacted in cuiious waas Once baaing been used, thea woie likely 
to die snddenh and unaecoiintablj if used a second time Richet and Hcii- 
couit, l.itoi Poitici and Riclict, obscued a similar curious phenomenon folloasing 
lopoatcd paicntoial in]cotioiis into dogs ol sea anemone e\tiact Richet do 
sciibod a neM plienomeiion, not compatable with aniihing pieiioush lecognizod 
as disease in man He established two fundamental points which lemain un- 
questioned (a) (hat a foieigii oiganic suhstnnee though harmless nj a giien 
dose on fiist injection might be most haimfui cacn fatal, following a second 
luiectioii in the simc dosage ami (b) that an intennl of se\enl daas nnist elapse 
between tlie fiist and second injections bitoic the siilistancc becomes poisonous 
E\cc|)t foi the feu ciiuous uactions iii human beings following the injec 
lion of diphtheria antUoMii that weie then making thou appe nance, there was 
no analogx in hum in disease 

It was not untd 190G foui leais aftci Richet had piopouiided his fhcorj, 
that AVolff Eisnci suggested that liai feaei might bo an nmphjlactic phenome- 
non It was not until nine aeiis affei Richet’s woik that Noon aiul Freeman 
conclusnch demonstiatul the neemaej ot this suggestion Tliere was a lapse of 
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eight years hefore Meltzer, basing bis suggestion on Auer’s observation of 
bi’oncbo-constriction, first suggested (1910) that asthma might be an anaphy- 
lactic disease. Not until 1921 did Duke demonstrate the anaphylactic basis of 
gastrointestinal allergy. Thirteen years elapsed before Rohrer suggested that 
migraine might be associated with this curious experimental phenomenon and a 
full twenty-five before Vaughan proved the association by allergic methods. 
Twenty j^ears elapsed before Vaughan demonstrated a similar relationship in 
certain eases of mucous colitis. 

IVe may say, however, that after 1910 investigators were beginning to realize 
that a group of clinical diseases might be explained on the basis of the luiowl- 
edge that was accumulating concerning experimental anaphylaxis or protein 
sensitization. Gradually new diseases were being added to the list, diseases which 
had no apparent intimate association with one another. We commenced to 
speak of the allei’gic diseases. 

The next phase was a rather acrimonious discussion concerning the mecha- 
nism of the phenomenon and a similar debate regarding the similarity or identity 
of clinical allergy as observed in human beings and experimental anaphylaxis 
as seen in animals. Both debates continue, but with decreasing momentum. 
With regard to the second, which holds our major present intei’est, there is still 
wide divergence of opinion. There are many who insist that points of dissimi- 
larity between clinical allergy and anaphylaxis render an actual identity impos- 
sible. The principal points made are ; (1) that anaphylaxis is an antigen-antibody 
phenomenon in which antibodies and preeipitins can readily be demonstrated in 
the blood, while such substances are not present in the blood of allergic human 
beings; (2) that animals may be sensitized with ease while it is almost impos- 
sible to I'ender human beings artificially hypersensitive; (3) that though pro- 
tein sensitization can be transmitted passively from mother to offspring, active 
hereditary transmission cannot be accomplished in animals, while human allergy 
is predominantly an hereditary malady.^ 

These are points of difference which I have always felt were nonfundamental 
and that further research would eventually reconcile. 

If the sequence had been reversed, if there had existed a certain clearly 
recognizable disease complex which we shall call allergy, and animal research 
had followed rather than iireceded a recognition of the clinical entity, the studies 
of experimental anaphylaxis would have been accepted with little or no question, 
as obseiwations elucidating the phenomena of allergy. There are points of dif- 
ference between nephritis in human beings and experimental uranium nephritis, 
but, those differences being recognized, investigators do not quibble as to whether 
the experimental disease is analogous, within the limits of the study. But in 
allergj’ for some curious reason, since the experimental observations antedated 
the clinical application, more attention has been bestowed upon the discrepancies 
than upon the fundamental similarity. 

It shall be my purpose in this communication to demonstrate the basic iden- 
tity of the two ; to present the various apparently unrelated allergic manifesta- 
tions as an integrated symptom-complex; and to explain how these diverse 
symptoms actually represent a I'ational coordinated purposeful response. This 
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explanation is piedieatcd upon the assumption that the allcigic response, no 
mattei what its clinical manifestation of the minute, is as much a disease entity 
as IS hypeitension, nith its associated aiteiioseleiosis and caidioieiial pathologj' 
The difflcult; in the past has been that, since no single organ can be identified 
cithei functionalh oi stiiietuiallj as the piimaij seat of tlie maladj, it lias been 
difficult to select a point of departure foi studj 

Otu theoi-j can be most cleailj picsented bj a senes of dogmatic statements, 
each of which is followed bj clinical or cxpeiimcntal obsenations 

I ALL rrasoNS arf potevtialli allergic 

1 Tlwc ts no fundamental diffctcnce between clinical allergy anel expert 
mental anaphylaxis — The three chief points of contention made by those who 
denj a basic identit j hare been mentioned The absence of antibodies in the blood 
of linman allergies, at least so fai as oiir piesoiit methods can demonstrate, is 
gianted That tlicic is some soit of antibody m the blood is demonstrated bj the 
phenomenon of passne tiansfcr hj the Piausnit? Kustner method The 
designation “leagin” Ins been pioposcd' in iccognition of their piesonce and 
to emphasize that thoj aic ptohahh diffeieiit fioin the antibodies of laboratory 
animals In othoi uords there is sometliing in the blood ivitli which ne can 
produce passne tiausfor in human beings It cannot be identified by precipitin 
tests or by complement fixation reactions 

For a time it was believed that piccipitin represonted the antibody, but 
theie IS now some doubt regarding this, and many believe that while precipitins 
aceompanj antibodies, thej aie not the antibodies themselves 

Doerr and Russ found that the abibty of sciiim to passively transfer 
anaphylaxis is poiportionate to its precipitin content However, as stated by 
Seegal,“ it is sometimes possible to tiansfcr hv pci scusitiv encss with serum in 
which no piecipitin can be demonstrated “It mnv tlicicfore be that the anti- 
bodv losponsihic foi the tiansfei of aiiaplijlaxis is not a precipitin, but some 
substance which incicases in amount in tlie serum of immunized animals coin- 
cidentallj with the piecipitin ” Malsumoto’ has obseivod that m guinea pigs 
piecipitins mav peisist in oigans and tissues long after they have completclj 
disappeared from the blood Aceoiding to the prevailing hjpolhcsis of anaphj 
laxis, the leaction is cellulai rather than humoral, and the presence of tissue 
antibodies is thcrefoio of much greatci impoitanee than that of antibodies in 
the blood seium Until recently the demonstration of tissue antibodies lias been 
chtficult or impossible Khorazo® hovvevci has roccnflv picpaied practically 
pure tissue juice hj bioaKing up the individual cells under high pressure 
Scegal and SeegaP have dcmoiistiatcd evloplasmic antibodies m such tissues 
Tliev found, fuithci, that tjplioid agglutinin existed in tlie tissues in from two 
to four times its coiicciitiatioii in the blood Occasionallj thej even demon- 
stvated agglutinins in the tissues when none at all were dcmoiistrahlo ni the 
blood Therefore, whethei aiitibodiis and piccipitins aie identical or not, tlic 
fact that these aic not piesciit in luimin allcigies m no wij mvalitlitcs an 
identitj between clinical allcigv and expeiinMiiIal an ijihvlixis 
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The second point, that it is difficult or impossible to sensitize human beings, 
will be discussed in section 7. 

With regard to the third point, the recent investigations of Ratner^ have 
shown that it is possible to transmit active sensitization in animals from mother 
to offspring. 

2. The (illc)-gic response is not limited to protein hut may be made to a- large 
variety of nonprotein substances. The reaction to protein is the most dramatic, 
was the first type observed and is the most easily studied, since it is so easily 
reproduced in animals. 

The fir.st nonprotein substances added were those drugs which sometimes 
caused symptoms indistinguishable from allergy when administered enterally or 
parenterally. The early suggestion of Wolff-Eisner, the investigations of Obei’- 
meyer and Pick and of Jadassohn, and the more recent conclusive work of Land- 
steiner on haptenes have provided a rationale for the interpretation of drug 
allergy, in terms of protein sensitization. 

Tyineal allergic .symptoms, due to heat, cold, light and effort, appear to bear 
no connection with protein sensitization. This is likewise true of contact allergy 
to nonnitrogenous substances, although at present we know nothing concerning 
the possibility of a union of these substances with the proteins of the superficial 
tissue cells. 

The possibility, as developed principally by Avery, that certain carbo- 
hydrates may sensitize although they cannot shock unless conjugated with specific 
proteins should be mentioned. 

The present theory does not require that protein be implicated as the basis 
of all allergic responses. At the same time such an eventuality would not invali- 
date the hjqjothesis. 

3. There is no fundamental difference between the allergic and the so-called 
nonallergic individual. The response of the allergic 2 mrson differs from the non- 
allergic in degree, not in hind. Rackemann® (1930) wrote, “It seems proper to 
assume that hypersensitiveness is acquired in most eases and probably in all. 
’liWiat we call allergy may well be nothing more than anaphylaxis in man. . . . 
The production of antibodies in general is a normal function. Allergy is a reac- 
tion of a particular kind which is characterized by the easy formation of cellular 
antibodies in great abundance. . . . When the individual has several different 
allergic symptoms at one time; when his family history shows allergy in his 
antecedents, in his children or perhaps in both ; when his symptoms are severe 
or when his skin tests are large, that individual may be assumed to have an easy 
tendency to develop hypersensitiveness. He is allergic only in this sense.” 

Vaughan® (1933), in a study of a series of cases of major allergy and minor 
allergy, observed no fundamental difference between either of these groups or 
the so-called nonallergic group. He concluded, ” Allerg}’ is not a pathologic state. 
It is a pathologic exaggeration of a normal physiologic response.” 

Rackemann' (1933) found no fundamental difference in the immunologic 
response, the development of typhoid agglutinins and other agglutinins, in 
allergies and in nonallergie.s. 
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Hackemaiin and m\ self nc ic so tai as I ha\e heeii able to detciniine, the first 
to express the belief that theie is no fundamental diffeieiice betnccii the allcigic 
individual and tlie non<illei{?ie All "ladntions betueen the tno "loups exist 

4 Chmeal alleu/if is much mote common than ha<i hetn hithato ‘inspected 
The sune^s of Cooke and Vaiidtneei'* and of Piness and JliHei" nonld indicate 
that not o\ei 10 pei coni of the population is alleigic 

I, hoMCNOi found in a sui\(\ of an entue commuiuts that nhile the 
fiankh alleigie did eoinpiisc about 10 pei cent, theie nas an additional 50 per 
cent nho had h.id sonic clcai cut allcijnc imnifesfation at some time in their 
past expeiience I called these nnnoi nllctgtc<i in contiast to tlie first gioup 
of mnjoi dllogicb There nas, in gencial, a distinct diffeiencc between the Ino 
groups, in that the niinoi allcigics -weio able almost without exception to desig 
nate the cause of then symptoms 1111110 the niajoi allcigics could not do so The 
mmoi allergic 01 foitunatc allciiric was sensitized to some substance with which 
he came into onli occasional contact and which be was theiefoic casili able to 
leeogni/c The majoi 01 imfoitunafe alleigie was, as is ohsened m alleigic pne 
tico, sensitized to substances with which lie came into ficqiient 01 constant con 
tact and thcicfoie could not iccognizc them Jfoie than 50 pei cent suffered 
from mnioi alloisj but all ciucstionable cises woie classed ns iioiialleigic The 
total figiuo IS thcicfoic consenatnc 

Those statistical findings aie confirmed in a mensuie In tlie obscnations of 
Rowe'' who found that 35 ])ci cent of a homogenous student population ga^e 
positive nlleigic histones of IIaik<aii'‘’ who, using onh tlncc alloigons, found 
positnc skin leactioiis in 38 pti cent of a gioup of gcncinl medical waid pa- 
tients, and of Rackcmaiin and Simon" who using nine test allergens found posi 
tnc icactions 111 50 pei cent of picsuinabh nonalleigic poisons 

5 The question should no longci he, do 5omc peisons become al 

Icigic^'^ hut uithci, ‘*Why aic not all pci^on^ aUcigw?" If o\ei 60 pei cent of 
the population, the inaioiitA, ha\c 01 ba\c had some form of allcigj, so^elc or 
mild, then allcigi becomes the lulc The so cilJcd noim il ease becomes an cxcep 
tion, and it is the lattoi which tlicn lequncs explanation 

P* ha-ee stated (1934), ‘'The piobabilip is that the dc\ clopmoiit of sensitiza 
tion to foioigii substances is almost a noimal plnsiologic function, and that if 
all of us wcic to Inc long enough 100 pci cent of the pojmlation would at least 
develop ininoi ^llelg^ ” 

G All penons po‘iscss the potcntiajily of bccominq idlaqic, the susicptihditif 
nmjing only vi degree It bcems prohahh that in any populoUon the degree of 
smccptihihty to the dciclopmrnt of allergy lancs from 100 pa cent to zero p/'t 
cent according to a mathanaUcal formula, dipcndwg upon induidual lonojiccs 
ill \nscepUhihty 

Spam and Ins collaboratois**' find tliat undei e(|ual conditions of exposun 
the peicentagc of adult human beings siiseoplilile to poison i\\ 01 poison oak 
^alles as the logaiithm of the concentiation of the iiiitanl applied This is 
simtiat to the icsponse to dings and other pliasiologic stimuli in gcnei il in 
agiooment with the 'Webci Stcbnci Law AVc nn-\ simplih these conclusions 
somewhat as follows A gnen peueiitagc of pcisonswill irn< positiM joictions 
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to patch tests Avith 1/1,000 dilution of ivy extract. If those Avho failed to react 
are noAV tested Avith 1/100 dilution, the same percentage aatU he found to react. 
If those AA'ho fail to react to the 1/100 are tested AAith 1/10 concentration, the 
same percentage Avill he found to react. 

This could he interpreted as indicating that, provided the concentration 
could he made high enough, all people AA-ould react to 2?7nw ioxicodendron. All 
could he made susceptible hut Avith varying degrees of resistance thereto. There 
is CA'idenee that this is tnie of other forms of contact dermatitis. 

StCAvait and Coi'mia^® produced nickel dermatitis in guinea pigs, constantly, 
folloAA’ing cutaneous application. They found that the lesions Avere similar in 
CA'ery respect to those described in man as nickel dermatitis. The intensity of 
the reaction Avas in direct proportion to the concentration of the solution used. 

Prom this Ave could conclude that, given sufficient concentration and enough 
exposure, nickel dermatitis can he produced in 100 per cent of instances. This 
corresponds AA’ith the early observation of "Walthard (1926) that from 41 to 100 
per cent of Avorkers in the Swiss nickel industry developed nickel dermatitis. 
There Avas an incubation period in these eases of from fourteen to twent 5 '-one 
days. Steiner obserA'ed positive patch reactions to nickel in 50 per cent of eases 
of neurodermatitis. 

Schittenhelm and Stockinger state that all workers constantly exposed to 
nickel salts eventually develop eczema. Apparently the degree and concentration 
of exposure play a great part. Jadassohn remarks that nickel eczema is common 
in large factories and only occasionally observed in small nickel shops. 

These findings correspond to tiiose noted by Spain et al. in ivj' poisoning. 
Bloch^^ has made ohsei'Amtions on primula sensitization bearing out the same 
point. Normal, nonallergic persons Avei'e found rarely sensitive to primula, but 
if the concentration of the antigen Avas increased, he Avas able to overcome this 
constitutional resistance, producing primula sensitization in nonallergic individ- 
uals. 

StcAvart and Cormia remark that sensitivity to chemicals is more easily de- 
veloped AA'hen the exposed individual has a hyperirritable type of skin which 
develops multiple sensitivity on only occasional contacts. 

These observations all tend to confirm the premise AA'hich I have already 
.stated, that in dermatitis, even nonorganic dermatitis such as to nickel; in con- 
tact dermatitis of the i-hus type ; and probably also in frank allergy or atopy, it 
is possible to sensitize 100 per cent of indh'iduals, depending upon the degree and 
length of exposure. Some individuals become sensitized easilj', while others be- 
come allergic only in spite of great resistance. There are all gradations between 
the tAvo extremes, and these gradations can probably be expressed mathematically. 

In malnng this statement I do not mean to imply that there are not other as 
yet ill understood factors which determine the substance to Avhich one Avill be- 
come allergic, given comparable degrees of exposure. 

While the experimental findings deal Avith nonprotein sensitization the cumu- 
lative CA'idence strongly suggests a similar situation Avith regard to protein sen- 
sitization. 
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7 The naiuie of the allcigcn playi a pait It has been claimed that theio is 
a fniidaineiital diffctoiiee lietiiotii e\peiimental an ipln laMS and Iiiiman alleigj 
in that human beings can be sensitized to alleigeiis, onI\ nith gieatost difficulty 
01 not at all, that nheii sensitization docs occiu it appeals to be eiitiielj spontane 
oils and probabh associated nith hcicditait piedisposition 

It IS quite tine that Biiinnoi’* found that lie could not casih sensitize ni 
dividuals to pollen extiact oi oiiis toot even aftei icpcated intectioiis On the 
othet hand he sensitized to ascaiis extinct nitli no difficult} 

Jones and jllote^® found no difficult! in sensitizing litiman beings to rabbit 
seram Simon and Raehcmaiin'’" expciienced similai success nith guinea pig 
seiiini, nhethci administeied thiongh the shin oi applied to the nasal mucosa As 
a mattei of fact the ease nitli nhiclt human heiiigs mat be sensitized to foreign 
serum has licen in etidenec foi maiij teais The onh tionble has been that tre 
hate not icalized it The majoiilt of poisons ttho leecitc tlieiapcutic horse 
seiiim detelop serum sickness, ctidcncing sensitization HooUei’’ has shotvn that 
toxins giten simiiltaneouslt iiiciease the tendeiiet Tweiitj seten per cent of 
cases recening toxin antitoxin subscqiientlt det eloped positite skin leactions to 
liorse serum Goidon and CrcstielR” found that 74 per cent of inditidiials leceit- 
iiig scrum ttho had protioiisit icccitcd toxin antitoxin, gate scrum leaotions 
Forty three per cent of those ttho had pretiottslt leceitcd therapeutic scrum 
(not toxin antitoxin) leactcd <iflci a snbsoqiiciit seiiim injection Tuft"’ found 
that 28 pel cent of ehildioii loceiting diphtheiia toxin antitoxin bccaroo alloigio 
to horse seinm 

Those obsenatioiis suppoit mt coiitciition''' tliat tlie aterago pei'son or 
animal maj be sensitized moi c easilt to a foi oigii pi oteiii oi substance n ith which 
he establishes onh occasional contact than to one in ttliich the contact is lelatitoly 
mote constant 

It IS difficult to sensitize man to foods which ho cats fieqiicnth, to feathers, 
oiiis loot, pollens, house dust — those things to ninth lie is lelatuch ficqiicntly 
or constanth exposed Onlj the 10 pei cent who aic most highly susceptible to 
the deielopment of the alleigie icsponse become sensitized to toiiimon allergens 
Those less highh susceptible aie moie liheh to leact to piotems nhich aic much 
mole foieign to then econoinx This foims the basis of differentiation between 
the major alletgic and the miiioi alleigio 

It IS infcicstnig to coiijcctiiie that, bad the caih oxpciinieiits leading to the 
discoieiies in anaphjlaxis been made with suhstiiices to which the animals weic 
constanth exposed, the lesults would haxc lieeii fai diffcieiit If guinea pigs 
eating ccleix had been injected with celcit pioteiii thcie piohahh would linie 
been ns much difficult} in sensitizing them as oeciiis when liuiiian beings arc 
injected with oriis loot or jiolion exfiaets Indeed, it has ahead} hoen shown 
that it IS as difficult to sensitize animals to pollens as it is to sensitize human ho 
mgs If dogs eating beef had been injected with beef extiact lathci than the 
extract of sea anemone with which thca had nciir expeiicnecd foimor contact 
the results might haxc been diileicnt 

In this wa} the nature of the allcigeii plaxs a p iit m detcimining sonsitiza 
tion Let us assume that among human beings there arc all desiecs of susccpti 
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bility to tlie development of allergy, from those highly insusceptible to the la 
10 per cent, who arc very susceptible. The intermediate group, represented i 
my series by the so-called minor allergies, becomes allergic only to those sul 
stances with which they establish occasional contact. In the case of proteins the'- 
are unusual proteins, proteins to ivhieh the individual has not become acclimatef 
Among the foods this includes such as onions, cabbage, tomato, strawberry, shell 
fish, and the like. 

The middle group, the minor allergies, do not appear to become sensitizer, 
to frequent eontactants. This is analogous to the observation of Wells^ win 
found that young guinea pigs bred from mothers fed on oats could be shown t< 
be highly sensitive to oats, Avhen this food was eliminated from their diet. 11 
they were fed on oats they acquired immunity thereto. But those with an ex- 
treme susceptibility to allergy become allergic even to those foods ivith which 
they come in frequent contact. Indeed, they are especially likely to do so. This 
does not mean that they do not also become allergic to the occasional contactant. 
As a matter of fact in my experience they do so in the same degree and fre- 
quency as do the minor allergies. The difference is that in addition to becoming 
allergic to occasional eontactants they also become allergic to frequent eontact- 
ants. 

We do not yet know why a person will develop sensitization to one allergen 
and not to another, assuming the same frequency or intensity of exposure. There 
is much that we can assume. We can assume an abnormal permeability of the 
gastrointestinal tract at some particular time which Avill predispose toward sen- 
sitization. We can assume intereun-ent illness. We can accept the evidence that 
certain foreign substances, such for example as asearis, are much more likely to 
produce sensitization than are others, possibly on account of some curious factor 
in their chemical make-up. We can assume any number of nonspecific factors 
which might predispose toward sensitization. We can recognize the observations 
of Walzer-' and his collaborators, demonstrating that food allergen is normally 
absorbed through the gastrointestinal tract and transported by the blood in a 
state still sufficiently like its original so that it can be identified by biologic test 
(passive transfer). Tlie fact remains that there is a difference between parenteral 
injection of the foreign protein and the normal digestion, and absorption of the 
same Even though it may not be broken down into its constituent amino acids 
before absorption and even though the foreign protein may in some degree main- 
tain its identity following absorption, the fact remains that only occasionally 
does it cause sensitization. Digestion must therefore haA'e produced sufficient 
changes so that there is a difference betiveen the antigenic capacity of parenter- 
ally introduced native protein and the same protein after digestion. 

In any event, there is much that we do not knmv as to ivhy one becomes 
allergic to one substance and not to another. The eAudence so far Avould indi- 
cate that a protein or other substance to Avhich one has not been customarily 
exposed is more likely to produce sensitizatk ose who arc 

unusually susceptible, the more intense or the *ire, the 

more likely is one to develop sensitization. ' 

8. Inheritance probably plays a part in the al ' ^ 
scarcely needs further elucidation. The eAudenee amas. 
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ance of the allergic tendenc\ appears ineontro^eitible Undoubtedlj children 
of parents both of ■vihom are allergic aie moie likeh to manifest alleigie sjTnp 
toms in greater pioporfion and at aii earlier age than chddfien of paients on!} 
one of whom is alleigie and even more so than clnklien, neitliei of nhoso parents 
IS alleigie 

Nevertheless it is of intexest tint P have obseived in a seues of 100 cases 
studied foi minoi alleigj that the alleigie inheiitance is ecpnih lieavj in those 
classified as nonalleigic as in those classed as imnoi allcigics It is only m the 
nnjoi allergies that the inhcntauee is moie pionounced 

Discusston — I am not alone m the belief that expeinnental anaphylaxis and 
ehnical allcigv leprescnt a fimdamcntalh identical phenomenon Hanj writers 
have expressed the same ide**! Bronfenbicmiei** has vei\ iceentlj picscnted a 
most comprehensive and convineing leview of the subject in support of his belief 
that there is no fundament»al difference Znissei Ins wiittcn, in his volume 
Bes7sta7ic€ to hifccUmis I)ise(t<;e% as follows 

The ohMous 'vn'ilogies of minj human condetjons such as ^stJI^la, hay feier, drug: 
bacterial idiosyncrasies to protein anaphjlojus m animals led earjv in the deielopment of this 
subject, to attempts to elucidate the relationships bj chnical nnl experimental iinestigations 
The difficulties of such researches uere, howerer, mam anl it became adusable ns trolliie 
for speculation and experiment to eonatruct tentatire ch^sific iftons of the different forms of 
hj persensitirene«3, based cluefiv upon the antigenic nature of the responsible substances nnl 
tbo demonstrabjljtj of an antibadj jnechaaisri bv succe s or failure of passive transfer 
Doorr and Coca particuhrlj established divisions of the subject which we tlun hold as too 
rigidly conceived Coca laid partjculai stress upon the separations )ic believed enforced by 
the apparent!) nonantigenic nature of some of the most charactensticallj allergenic substances 
and by an eraggerat/on (in our opinion) ot the importance of hereditv as opposed to scnsitiri 
tion bj previous contact He uns hampered in Ins reasoning bj gaps in our knowledge- 
bridged, since then, bj the discovcrj of partial antigens b> the demoustration of intra 
utenue and intestinal spontaneous sensitization of man and bj the recent recognition of the 
importance of homologous as oppo«ed to heterohgous passive transmissjon At the present 
time most workers who have given the subject serious thought agree in fuudamentnl prin 
ciples, though in regard to serum sickness nod a few other conditions divnrsitv of opinion stiH 
prevails 

Evidence lias been presented in the piocodmg p iges suppoiting the conten 
tion of Rackemianu and mvself tint the alleigie and nomlloigie indnidinls arc 
fundamentally alike in then reactive capacities 

If these two piomises are coneet it becomes obvious that n tlicorv which 
attempts to explain the mannei of the alleigie lesponse should correlate the find 
mgs of expel imental anaphvlaxis with those obseived m clinical allergy and vntli 
noimal physiologic icsponses adequate theoiv must recognize a denomnntoi 
common to all thiee groups Such a thcon must tlicieforc be broadei and moi 
generally inclusive than those which have been heietofoie piojiosed The thcoi 
must iccogiuze a mechanism common to all tluce gioups in winch the gioup hi 
feientiation is not based on fuuchmentally diffcient leictive piocesses 

Ailergv must be studied fiom a much bioadei point of view than heirtotou 
I believe that alleigy does actuallv leprosont a much broader group of phe 
nomena than tint of protein sensitization to which it was at first assigned Just 
as the earliest expciiments m piotcm ainphvlaxis were tlie most spec! iciihr and 
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therefore reeereed chief attention, so also the clinical observations on protein 
sensitization were the most spectacular in this field. But, by now, nearly all will 
agree, I am sure, that clinical allergy immlves much more than protein sensitiza- 
tion. 

Since the earliest work dealt with proteins, and since the eai’ly theories were 
expressed entirely in terms of protein poisoning, it has been very difficult for 
many to overcome the mental hazard involved in the acceptance of a conception 
of nonprotein allergy. 

In the present theory I go even farther in this direction by explaining phe- 
nomena such as physical allergy and psychogenic allergic reactions which have 
not hitherto been adequately fitted into the picture of the allergic response, and 
presenting the entire group of phenomena as a variant of the normal processes 
of immunity or protective adjustment toward one’s environment. 

In the years that have elapsed since the development of the original theories 
explanatory of anaphylaxis, there has been developed such a maze of conflicting 
and confirmatory laboratory observations that a clear interpretive perspective has 
become difficult. 

I feel, however, that enough experimental material has been accumulated to 
justify a philosophic approach based upon these observations. The theory herein 
is presented as such but with emphasis placed on the fact that it is based on the 
cumulative experimental and clinical researches of the last quarter century. 

II. THE ALLERGIC RESPONSE IS BASED ON .AN INTEGRATED PURPOSEFUL PHENOMENON 

9. A dominant requirement of all life is that it maintain adequate adjust- 
ment to its environment. Primordial life, whether purely chemical or particu- 
late, as exemplified by the ameba or possibly the phage, depended upon a narrow 
margin of chemical and physical envii’onmental factors for its continued existence. 

The simple cell aggregates worked out communal methods of protection 
against deleterious environmental influences. The simplest and undoubtedly one 
of the earliest was in the protective covering of specially differentiated cells. 

In man we find an intricate but withal correlated mechanism of protection 
against extrinsic factors. This protective system includes the skin ; mucous mem- 
branes ; ciliated epithelium ; hairs on the body, in the nostrils, in the ears ; the 
turbinates, mmla and epiglottis; the digestive juices; leucocytes; opsonins and 
antibodies. Among the more obviously protective reflexes we might mention 
blinking, the pupillary reaction to light, sneezing, coughing, the gag reflex, vomit- 
ing, diarrhea, smooth muscle spasm and the coordinated protective reflexes of 
voluntary muscles. 

Deleterious influences against which the body must protect itself include 
physical factors such as trauma, exti’eme changes of temperature, intense light, 
electricity, ultraviolet, x-ray, radium, short wave radio, chemical factors such as 
acid, alkali, drugs, arsenic, paraplienylendiamine, and biologic factors such as in- 
fectious agents, toxins and foreign proteins. 

10. A certain degree of acclimatization is possible by which increased toler- 
ance for deleterious extrinsic factors may be established. While there is some 
degree of natural acclimatization to atmospheric factors, to poisons, repented 
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grade injuij’ (callouses) ami ntliei ovtiinsie factojs, jjt\( Uht Ji tlus eii- 
viioiimcutal adjustment lias iafh( i iiiiioM hmils The moijiliini uMict acQUUcs 
tremendous toleiance for the diiur but ho ma\ still he poisomd uilh moiphinc 
Our continued CMStcncc on this planet depends upon the foiitiiuntiou of an 
optimal temperature langc vhich is not gieat Tt seems nuitc piolnhlo tint manv 
of the species of plants and animals winch ha\c censed to oMst ln^e done so he 
cause tliej weie unable to a( climate themsches to dcleteiious emironmental 
influences 

One of the simplest examples of normal iiiercnsed toleiance is that of nd 
justment to changes of temporatuio Tlie flist cool spell in the wintei seems 
colder than a much more pionounced tompciatiuc diop latci in the sinson, when 
one has become adjusted The first hot da^s of summoi aic moic oneiiafuig than 
those of midsummer A peison fiom the tompeiate zone who mo\os to the tiopics 
finds that he cannot accomplish as much productive woilc ns foimcilv until after 
Jie has been a lesident in the tiopics foi some months and has become acclimated 
Tins question of acclimatization is, as has been bi ought out bv Duke,'’® an im 
portant one in the production of plijsical alloigv oi h 5 ’pciscnsitivcncss to heat 
or cold 

The simplest heat sensitive individual accoidmg to DnKc is the one who has 
allergic sjmptoms onl> on exticmelj hot davs Shghth difloicnt is the peison 
who has sjnnptoms eailiei in the summci but not in midsummci because bj tlion 
he has become adjusted Still different and moic difficult to iccogmzc is the pn 
tient who tolerates midsummci fompcratuio but not a sudden lucicasc, even 
though the increase be to a tempoiaturc which is not as liigh ns that of mid- 
summer This IS the person who cxpciicnees sjmptoms nftci leaving an nii con 
ditioned, cooled ciiicma The levcisc applies to the cold sensitive individual 
Where the h>perscnsitivonoss is manifested moic to changes of tomjiciatuio than 
to the actual degioc of tempcntuic, wc find cuiious situations Thus the heat 
sensitive indmdual may have svmptoms onlv in midwintci when going into a 
heated house He cannot toleiate a change fiom 20 above zeio to 70 even though 
during the summer he had no svmptoms at 80 In tlie snmnioi lie Ind become 
acclimated In the wintci the change was too sudden foi fncclimatization In the 
same wav the cold sensitive individual accoidmg to Duke mnv have svmptoms 
onlj in the summci time He adjusts himself to wmtei tcmpeiatuics hut when 
in the summei he entcis an an conditioned building the sudden diop ovei- 
throws his balance 

11 Co7nplcx o/ffamsfus such as vtaji have huilt up a cotupheafed sps/cm of 
2)1 ofccfiic agencies The allcuj^c icsponsc is pnmanbj apwtcctnc icocUon The 
normal piotcctive mechanisms have been discussed in Section 9 When a noxious 
substance enteis the nose its icmoval is accomplished bv sneezin'; and the sccrc 
tion of mucus Tlie cough, smootli muscle spasm, and meieascd bioncliial secre- 
tion of astlima maj be looked upon as an attempt to lemovc a supposed foreign 
bodj Asthma maj develop for the fiist time m connection with a tumor growth 
m the lung This is often tiuc asthma and mav be iclievcd bj adicnalin oi 
ephedrm It represents a. phjsiologic icaction, an atJcmjit to icmovc a foreign 
bod> fiom the lungs Piompt vomiting which sometimes follows the ingestion 
of an allergenic food is again a piotective response as is the hjpeipeiistalsi'^ 
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and diai'i-hca associated with imicoiis colitis whicli ortcn follows the ingestion of 
an allergenic food wliicli the stomach has not repelled. The serous exudation of 
a contact dcrmatiti.s rcpre.sents an effort to wash away the noxious substance. 
Lichenification in chronic dermatitis indicates an effort to establish a protective 
thickening of the skin at the point of contact. Urticaria and angioneurotic 
edema which involve internal .strueture.s probably to nearly as great an extent 
as they do the vi.sible integument manife.st an effort to dilute the allergenic sub- 
stance in the tissues, thus pi’otecting the living cells. 

12. AU allergic manifesfaiions are correlated. They arc purposeful reac- 
tions. They arc jiailiologic exaggerations or perversions of a normal physiologic 
function, that of protecting the body again.st deleterious cnviiwimcntal factors. 

There is abundant indirect evidence indicating a functional connection, 
either through the nervous system or endocrine system or both, between the vari- 
ous protective tissues or, better, immunity organs, such as the skin and the mucous 
membranes. Phillips^' for example believes that pollen hyposensitization ean be 
accomplished more effectively with intracutancous therapy than with subcutane- 
ous. The fact that the .skin reacts positively to a .substance such as pollen which 
causes symptoms on the mucous membrane but not on the skin is further evi- 
dence. It seems reasonable to assume some controlling mechanism which inte- 
grates the immunity response or protective response of the skin, mucous mem- 
branes. glands, smooth muscle, leucocytes and antibodies. 

An example might be found in the penson who has attacks of diarrhea fol- 
lowing therapeutic pollen injections. But here the intestinal reaction does not 
accomplish the desired purpose. The reactive mechanism is at work but not with 
effective accomplishment. This brings us to the next point. 

13. Tin clinical allergic response sometimes manifests itself as a purposeful 
reaction, purposelessly executed. The person sensitive to house dnst who has 
a.sthma from inhaling this allergen is experiencing a purposeful allergic re- 
sponse. It is true that the dnst cannot be completely removed in this way and 
the symptoms therefore continue but the purpose of the symptoms is obvious. 
The baker with asthma from sensitization to inhaled wheat is another example. 
But when a wheat sensitive person develops a.sthma following the ingestion and 
enteral absorption of bread, the respiratory reaction can scarcely be termed 
efficacious. In this instance the protective mechanism is in action but is applied 
through the wrong agency. The reaction is not coordinated. 

14. 117(0! the noxious agent acts from u'ithin, the .same protective mechanism 
is set in motion, lloivcvcr, in the absence of an externed localizing stimulus, the 
reaction may manifest itself in any or edl of the protective tissues or fluids. The 
economy of the human body is so arranged that certsiin tissues serve certain 
functions. It is supererogatory to detail the various function.s, but I would 
cmpha.size that when that of protection has been as.signed to certain portions of 
the body the other body cells lose this ability in gi'eat measure. Their functions 
are intrinsic and in :i measure much more elementary. For some reason as yet 
not clearly undei'.stood, if the internal tissues or cells come into contact with a 
foreign protein a certiiin rea<'tion occurs which, after a preliminary incubation 
l)eriod, makes that i)rotein highly poisonous. The i)revailing theories of anaphy- 
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]n\js ha\o attempted to e\phn» win a Imeiirn piotein ]i,n{ ilei.di: mltodmtd 
as tluon^h a In pocleimie nocdh btoomcs poisonous Tlu dneinsion 

offeis nothui" new m this ‘^imc tim nhilich InpoihtMs di antiJnidx 

formation is the one most irtiiti lih letfpted at llie piestnt Inm uul possibh 
the most casil> eompnhendid we cm K<cpt .t tot this clisce-.vion siimte it to 
sa\ that a foicmn piotein on suond (nlt\ into the both iKionus timhh poison 
ons This has also been sliown to be tiue toi sonu nonpiotiin suhstances 

As Ions as thcie is a ek nh dt fined cvtdnal )>omt ol tont iel tin uiition 
imtaUv takes plaec m that neishboiiiood This is e'tmphfud m tlic dust islh- 
matic mcutioacd aboie To mention a idihd eiiuh e\«imfdt ’{ in a huso 
With se\eial fiie dc]>aitments a flip biealcs mu in a eeitiin loe.ii3t\ telepiione 
comimnneation speedily sends llu erinipinint liom one ol the ensnn' limisis to 
combat the eonflaaiation But assume a base fiio in tiu ctnUi ot tlu eit\ An 
automatic s%stcm snids a seneia! alaim to all diputments Imt the automatic 
SAstem is not A\oilans ]*eiiecth and no difinile mioimntion is enin «is to tlie 
location of the fiic The engnus will dash hitiui and \on to tlu se\tial moie 
probable places Tins is the situation when tli< i< ution mi ins within the hmh 
rathoi than at locah/iiig aicas ni contact with tin (innonment Wluu tlu icai 
tion takes place within tlu bod\ it ma\ fheicime maniicst itsel! In isthma 
uiticaiia, colitis, migiame {locducd intnain oi nncioneuiotif edema) sinei d 
izccl edema (acute anajiln lactic shoiK), oi In a lombiinUion oi two oi moie ol 
these SMUptoms 

The icaction is piotcctne Imt tin mechanism dois not know winch iica to 
protect Ccitam aieas ap]>cai to be moic leaetne tlnn otluis 

The tiopic impoitaneo of a contact facloi is wtl) i\em])ljfied in tlu woik ol 
Auei,®* of Vnh ISIenkiu"® and of Scegnl, who )m\e sliown m ampin laetic sboiK 
that if a gneu aica is fiist nutated chomic.dh oi In local inlectioii antigens 
accumulate in gicater concentialion in fins aiea and the local leietion is di 
cidcdl\ moic pioiioiineed 

This possibh explains some of the nlleigic itnetions tiiat cannot he attiih 
uted to the action of the piotcctnc imclnmsm It is a mattii oi coinnum e\pui 
cnee that patients with tine bile tiact infections oltin find tliat (cit.iin spciihc 
foods piccipitatc topical gailbladdei attacks In tins casi tlu alki«:\ is an evcit 
mg faetoi, piobabh attubnlable to concentialion ol antmiiis oi u i«rms at tlu 
site of local infection The s,um mis be tiui in cases ot inplu nhii 

One might aiguc that an inhaled sul>stauec sliould alwa%s piodiuc uspna 
tori allcigs 01 a substaiiee ingcslod should pioduu gastiointistiml 

allelg^ It has biui demoiisti itcd b\ tlu woik ol Sul/luiuii and nnsilP 
that foieigu allcigeiis nun entei llu ciicidatiou thioiurh tlu luiurs oi nspiialni\ 
mucosa, causing no k iction tluum but piodiunij: lemott icsmns in tlu sKni 
Ccitam of the ])iotcctnc tissmsmac Im moieionti\< thin otluis \nn}lt!‘rtnu 
tood nun piodiict gistiointtstm d ssniploms o» ittn ibsoiption it inn In u 
sponsible foi asthnu, migianu oi v>calhd luiuoileimititis ’llu smu ispliiu 
tion holds 

I icaluc tliat Walrei and his assoc laUs h m deiuonsti it'd ihit tuods wlun 
e itcn, aic absoibtd into tin blood in a couditiun still siiflu u nt I' iiU« the u n itui 
state so that tiuw can lu dinionstiatid as luning i<a<lK«l tiie ^k^l h\ tlu. 




VAUGUAX; SIL’CIIAXJSM OF ALLERGIC RESPONSE 


G43 


play no part here. The reacti\c mechanism, possibly activated through the 
autonomic neiTotis system or the endocrine system or both, receives its stimulus 
from the higher nerve centers, but the site and basis of the reaction arc explained 
in the same manner as in frank allergy. 

18. TJie endocrine system yrohahly plays some part in flic protective mcch' 
anism. The action of suprarenal cortex in preventing anaphylactic shock^* and 
of epinephrine in lessening its severity when it has occurred should be men- 
tioned. It .should also be recalled than Cannon®- has elaborated a theory’ con- 
cerning the function of the adrenal secretion in which he gives it a most promi- 
nent place in the protection of the individual against deleterious environmental 
influences. Epinephrine is a ‘‘fight or run^’ hormone. It speeds the heart, 
raises blood pressure, relaxes bronchial musculature thereby facilitating respira- 
tion, diminishes the blood supply to the skin while increasing that to the inter- 
nal organs thereby giving additional nutrition to the musculature, discharges 
glycogen into the circulation, pronding an increased blood sugar content for 
utilization if necessarj*. "Whether the environmental influence calls for com- 
bat or for flight the physiolo^c response to increased epinephrine secretion has 
provided optimal conditions. 

The objection might be raised that epinephrine lessens all of the so-called 
protective acti^dties which we have dc.scribed. But it should be borne in mind 
that the allergic response is a disorganized or disoriented one. We might speak 
of it as out of proportion to the intensity of the stimulus. It becomes obvious 
that the adrenal secretion controls the intensity, character and direction of the 
response. Pliysiologists have studied the glycogcnolxiic actirity of epinephrine, 
its action in relaxing smooth muscle spasm, in raising blood pressure and in- 
creasing the pulse rate and the like, but there is much that we do not know 
regarding the effect of tliis secretion on the tissue cells in general. Epinephrine 
sen’cs as a balance wheel or a governing factor, controlling the intensity and 
direction of the allergic reaction. It coordinates it and tends to keep it within 
normal limits. 

39. The allergic reaction represents a response to an environmental malO'' 
jnstment. Richet, ■\'isualizing a purely experimental phenomenon, and attem’ 
ing to explain it in tenns of immunology, coined the term anaphylaxis, i’ 
eating the absence of protection a-s contrasted with prophylaxis or fni'iiug 
protection, as observed in the development of immunity. Victor C. V. ugiian 
and Wlieeler®® (1907) were the first to slate their belief that the fundamental 
processes at work in immunity and in anaphylaxis were identical. This con. 
cept has been generally accepted. 

It is at once obuous that in the theory herein presented, the roaetivc bodies, 
which are in essence the protective mechanism of the human body, arc the same 
in allergj* as in immunity. In the processes of immunity tJiey react with maxi- 
mum efficiency, thereby protecting the body as a whole. In clinical nllcrgj* 
they do not fail to react as would be indicated by the term anaphylaxis, but tlicy 
react abnormally. The reaction is, as I have said, disoriented, disorganized. 
A more appropriate term would be dysphylaxis (difficult protection) or dys- 
phyl-ergy (labored reaction of protection). TJic reaction is of normal 
but apparently uncontrolled. 
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20. So-callcd nonspecific therapy or shod' therapy, when efficacious, exerts 
its hcncficiul effect hy stimutatinej the reactive mechanism to more effective 
response. It i.s a matter of common expciience that an allei'fric indivicliial 
often loses his allergic manifestation following an aente illness such as pneu- 
monia, t.vphoicl fever, acute ai>pendicitis, any surgical operation or, indeed, sim- 
ple anesthesia. Tlie same improvement .sometimes follows foreign ])rotein ther- 
apy such as intravenous tyjihoid or colon bacillus vaccine, peptone injections, 
or even the subcutaneous injection of so-ealled specific or nonspecific vaccine. 

It is probable that all of these stimulate the immunity mcchani.sm, the same 
mechanism which is responsible for the allergic response, in such a way as to 
make it more effectively responsive, more efficient, at least for a time. Even- 
tually, however, it again loses its acquired effeetivcnc.ss and allergic symptoms 
return. 

HI. THERE ARE DEGREES OR TYPES OP RESPONSE TO HARMFUL 
ENVIRONMENTAL CHANGES 

21. Normcryij; the normal response. It would be hazardous indeed to at- 
temjit to present a new classification of the phenomena of idiosyncrasy, since 
there are already so many Avhicli use the .same terms but interpret them entirely 
differently. However, there are four terms already in use, although used dif- 
ferently by different writers, which so clearly fit into the hypothesis lierein 
presented that I venture to express my own interpretation of them in illustrat- 
ing my concept of the manner in which a living body reacts to environmental 
influences. 

The normergic is obviously the person who can always adjust himself satis- 
factorily to the usual range of deleterious environmental influences. Extremes 
of temperature and humidity, dietary and inhalant factors, even infection, are 
well tolerated. Exposure to infection I’apidly produces an adequate immuno- 
logic response. 

Some ob-servers have stated their opinion that allergic individuals are espe- 
cially resistant to infection. While this statement has not received univcr.sal 
acceptance, it is interesting to speculate on a hyperactivity of the immunity 
mechani.sm which would account for this. While the allergic reaction is inco- 
ordinated in its clinically recognizable responses, it is nevertheless a rather violent 
or intense reaction, and it is possible that it is as intense in its serologic and 
tissue immune response as in its nasal, bronchial, or dermal response. This 
might result in some increased resistance to infection. On the contrary we 
should bear in mind Rackemann’s obseiwation pi'eviously mentioned, tliat he 
was unable to find any difference between allergic and nonallergic individuals 
as regards antibody production. 

22. Allergy; abnormal response to deleterious environmental influences. The 
simplest manifestation of an allergic reaction to environment is observed in 
physical allerg^L The person who responds to extreme heat or cold, sudden 
temperatiu’e changes, to ultraviolet radiation or to effort with typical allergic 
symptoms, such as asthma, vasomotor rhinitis, urticaria, is an allergic individ- 
ual. His reactive mechanism is broken down and he responds witli a misdirected 
or perverted protective reaction. 



■^VUGIIW M (HWISM or \MIKOIC Ri«;io\si G4') 

TIio ^\oiIv of Pofoiscn'’' \\iui li is sho^in tiiaf (luitlis iiom istliina in CIik.i^o 
aie much moie 1o occui <Imiiin a polii mfall, oceiiiun'r dinin^ ehanjiis 

in cj clonic iionts, inospcctnt ol the immediate alltipic ctioluji^ of the aMiima 
indicates the impoitancc ot einiionmcntal factois Appaieiitl^ '^ome alleigic 
indmduals as nell as iionallngic toJciate sudden mctcoiologic changes hettci 
than otheis 

23 Jlypoagy, exagyaated itonmil lenctwn to cnivonmcntal facto)<i This 
ma^v 01 ma'i not be an intcimf diate stage betneon noinicig\ and .ilIoig\ I 
ba\c gained the impiession in m\ studies, that allcigic poisons au moie liKch 
to be hjpeieigic to dnigs and the bbe than aic noimeigies Houeiei, I Jiaie 
made no statistical anahsis in this icgaid 

The peison nlio icacts to cxtieme degiecs of heat, not nith astlima oi 
uitieaiia, but ■with heat piostiation, is Inpeicigic lie icacts in a noimal w»n, 
but moie Molenth tlian the noimeigie I would mteipict most of Diilvo’s cases 
of cffoit sMidiome ns li.^ipeurgic lathci than allcigic The peison who has 
adjusted himself to liis daih loiitiut ma', when inducted info aim\ sen ice and 
exposed to iiitonsnc plnsual cxtiUon to wliuh he is not accustomed, leatt with 
fho'^e s^mpfonls which aic (oda^ well known He cxpcnciieos palpitation, taeJn 
caidia, tromoi, attacks of s'nicopc and the like winch nic gioiipcd undci the 
designation “offoit sMuliome," oi ‘^soldici s hcait These aie the icactioiis 
which one normalh expciionccs to unusual oi sc\oie tffoit but which some pco 
pic, Inpcieigic, cxiiciioncc following a degice ot cfToit which causes no s\mp 
toms in iioimoigjcs 

TJic poison who develops uificaiia fioni belladonna is aJleigie TJio one 
who, following noimal dosage with bellndonna, cxpoiiencts dnnoss of the mouth, 
dilatntiou ot the puinls, oi, in txlicmc eases, atiopmc coiniilsions, is h\peieigie 
Those who sunbiiin oasih aic h^pelelglc Those who de\c]oj> asthma follo^^ 
mg DxposuiD to iiItiaMolet ia%s aie alldgie 

24 Ancujy, uhnnee of icaction Tissue cells ap])oai to be unahle to leatl 
at all to ccitain noxious and ddetciious substances with whith thcA come in 
contact This nicludes simple poisons such as bichloiidc, jilunol, atids, alkalis 
and the like There is no piotccti\e mechanism 

TJieie is no shaip diffcunfiation between these foul gioups "NVoikcis m 
tai dc\elop what is Known as tai dcimatilis Some do it moie easih or soonci 
than otheis These niiglit he classed as Inpercrgic But, gnen sunicicnfh long 
contact, ncaih all such woiKcis de\clop deimatitis Tins of coui-so will imlude 
the noimeigics, and thcie is no leeogm/ablc diMsion hetwitn tin (wo gioups 
Gnen sufficient exposure piohabh 100 pei cent will e^cntualh devcloj) s\mp 
toms The loaetioii is piiniaiih a jnolcetnt cm hut manitists itself in an 
ahiioimal wa'\ and might theitfoie bt called alleigie Ilcie agnn tlieic is no 
cleai cut point of cic.n.ige between the f^ioups 

If we speak of allcigA as a pifliologie exiggeiatirm of a noinin) phxsiologic 
lesponse, we might well sjicalv of Jnpeieig\ as a nounal cxaggeiation ot a 
normal plnsiologic icsjionse 

In the same wa\ aneig\ cannot be tie irh dificientiatid BkIiIoihIo ot 
mcicUM apiihcd to the skin ni an allcign imliudiiiJ mn pnalim a n>nfa(l 
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dermatitis. It is Avhen this type ol chemical comes in coirtact \vitli the internal 
tissues, ivith no external points of contact, as after parenteral administration or 
sometimes after enteral administivition, that anergy manifests itself. The tissue 
cells themselves appear to have no protective ability although with some of these 
.substances tolerance can eventually be acquired through repeated small dosage. 

IV. DISCUSSION 

The theory herein presented explains the allergic response as an integrated 
reaction complex, fundamentally protective in nature, but defective in execu- 
tion since it lacks coordination and a directing influence. It is, in essence, a 
manifestation of environmental maladjustment. This is in harmony with the 
idea recently expressed by Gay,- "It is our thesis that the ultimate explanation 
and prevention of a disease depends on ascertaining its external cause. * * * Not 
only diagnosis but cure and prevention depend on knowledge of the originating 
iminilse. This impulse, animate or inanimate, is the essential element to dis- 
cover, and when discovered has invariably been found to be external. * ^ "We 

have already expressed our prejudice in favor of the eventual explanation of all 
disease on a basis of external causation, * * * The cause of disease remains pre- 
dominant! j’’ e.xternal. ” 

Given sufficiently heavy exposure (contact, meteorologic, food, infectious), 
100 per cent of the population is capable of responding abnormally, either with 
liyperergy or allergy. There appear to be all grades from those who are ex- 
tremely susecptiljlo to those who are very insusceptible. 

Two outstanding factors appear to play a part in determining suscepti- 
bility. The first is heredity. This represents either a congenital inability to 
adjust or a congenital predisposition* to maladjust. Such a person is often 
spoken of as vagotonic. The function of the vagus autonomic system and its 
relation to allergic manifestations has been discussed. 

The second factor is that of the nature of the exciting factor, whether it be 
protein or not, and the intensity and chronicity of exposure thereto. The mildly 
allergic individual may become sensitive to a relatively new or strange allergen 
with which he comes into only occasional contact. The person with high sus- 
ceptibility may become sensitive to these and also to those substances with 
which he comes in frequent or chronic contact. 

The theory herein proposed r'erj*^ materially simplifies our understanding 
of allergic therapy. The simplest way to circumvent deleterious reaction to a 
haiTuful environment is by avoiding this environment. This is obviously the 
principle of avoidance in allergic therapyL But where the noxious influence 
cannot be avoided, acclimatization may be attempted, by exposure of the tissues 
to constant or repeated contacts. This is the basis of hyposensitization or de- 
sensitization and accomplishes results in the same manner that acclimatization 
to deleterious temperature changes produces increased tolerance. 

The process of hyposensitization is in essence a process of acclimation. 

This principle places perennial pollen therapy on a rational basis. 
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The question arises as to i\hv minor alleigic individuals become sensitized 
only to occasional contactaiits wliilc major alleigics displaj their outstanding 
idiosyncrasies to frequent oi chronic contactaiits AVe have alieidv mentioned 
the work of AVells who found that guinea pigs bom alleigic to oats appealed 
to desensitize themselves vhen eating oats hut showed deal cut alleigv theiefo 
when placed upon an oat free diet It maj be that theie is as gieat a tendenej 
to become allergic to alleigens to which one is fieqiiciitlj exposed as to those 
to which cxposuio is onlj occasional The foimer, however, maj verj well 
desensitize by virtue of this frequent exposure, as in the case of the guinea pigs 
The minor allergic individual may become hjiiersensitiv c to wheat, egg, and 
milk as easily and frcquentlj as the major alleigic, but he fails to manifest 
symptoms therefrom because ho readilv desensitizes himself bv chionic exposiuc 
or acclimatization Tlie person with an iiniisuallv pronounced tendenev, tlic 
major allergic individual, cannot acclimate himself even with frequent oi con 
slant exposure and as a consequence develops sjmptoms I would again empha 
size that in my experience the majoi alleigic person is also sensitive to ocea 
sional contactaiits, and in loughlv the same ficquciicv as the niinoi allergic 
He IS fundamentally the same as the minor allergic person in this respect and 
m addition is unable to acehmate himself to sensitization to fiequent contact 
substances The minor allergic individual often gives positive skin reactions to 
substances such as wheat, egg and milk even though these do not cause svmp 
toms He is allergic but ho is acclimatized This explains manj or all of the 
so called false positive reactions obseived m allergic testing 

If susceptibihty to the development of alleigj vanes from zero pci cent 
to 100 per cent one would expect occasionally to find poisons who aio allergic 
to practically overj-thing Such tapes although foitunatelv uncommon undoubt 
edly do exist I have had occasion to ticat a man who was in the pioducc 
business, and therefore came into contact with manj unusual foods ns well as 
all of the common ones He was found allergic to 42 different foods, and when 
tested by the Piausiiitz Kiistiier technic with the biologic food groups gave 
positive reactions to 16 of the 30 test extracts EinkeP' has observed ccitain 
intractable asthmatic persons who respond with a positive leucopenic index to 
practically eveiy food with which thej aie tested AVe have been able 
to confirm this in our own expeiienee Tlicie might bo some question as to 
whether this indicates that the} are actually allergic to each of these foods, but 
there is no gainsajing that, whether allergic or not, thev respond to ingestion 
of all the foods in an allergic manner Although the reaction maj not bo 
specific it IS an allergic type of response 

COXCIUMOV 

The theory herein described is presented in an cffoit to claiifv oiii iiiidci- 
standing of the manner and meaning of the allergic response and in the hope 
that, this being better understood, there may be consequent eventual advances 
in the thciapy of the alleigic diseases If the hjpotlicsis cont iins an elpiiiciit 
of truth. It should promote investigation in a field which has icccivtd too little 
attention up to the present Until now chief effort has been giv cn to neutralrza 
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lion 01’ coniitcraction of a specific response to recognized specific allergens. It 
seems possible that efforts to develop a nonspecific or physiologic means of con- 
trolling the perverted, di.soriented reaction of protection so that it may become 
a normal oriented reaction, might actually lead to the discovery of a i-emedy 
which will adequately control the response irrespective of the activating cause. 

The two lines of approach which from the theory would appear to offer 
possibilities, deal with the endocrine system, particularly the adrenals, and the 
autonomic nervous system. Studies in these two fields have until the present 
been disappointing, but the possibility always remains that, as was true in the 
case ot Bantins and Be.st’s discovery of insulin, a .somewhat different method of 
approach may be more successful. There also remains the possibility of the 
recognition of a new mechanism not identified Avith cither of these two systems. 
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A CULTURAL METHOD FOR THE DIAGNOSIS OF GONORRHEA 
ESIPLOYING THE DIRECT OXYDASE EBACTION* 


Cakl L. Spohk, ]\I.D., and iLvuRiCE Landy, M.A., Columbus, Ohio 


TN RECENT yeai-s the diagnosis of gonorrhea by cultural methods in addition 
A to demonstration of the organism in smears has attracted considerable atten- 
tion. Prohlieh and Jordan,^ Hamel, ^ and SehlirU are among those who liave 
investigated the possibilities of cultural diagnosis of gonorrhea recently. McLeod 
and his associates^ have no doubt done more in this connection than any other 
investigators to date. In addition to this they were the first to introduce'*' ® the 
use of the direct oxydase reaction for the purpose of detecting gonococcal colonies 
in mixed cultures. 

To our knowledge, only three reports upon the use of tlie oxydase reaction 
in the diagnosis of gonorrhea have appeared in the literature since its inception 
by McLeod. Priee^ and King® in England, and Carpenter'’ in this country, have 
reported the use of this method with favorable results. McLeod* reports excel- 
lent I’esults on the use of the oxydase reaction in a large series of cases. These 
favorable reports suggested the possible adaptation of the oxydase reaction 
to routine laboratory procedure. 

In developing a routine laboratory method for the cultural diagnosis of 
gonorrhea, the first consideration was a suitable medium. It was desirable that 
this medium should support excellent growth of the organism, and be of such 
nature or composition that it could easily be duplicated. North gelatin agar 
(Difeo) was found to possess the above qualifications. This medium was enriched 
by the addition of 10 per cent sheep blood while hot. This gave a chocolate 
medium upon which the gonococcus could be grown with little difficulty. The 
composition of this medium is always constant and comparable results should be 
obtainable anywhere with its use. The medium was sterilized and stored in 
100 c.c. flasks in the refrigerator, and when ready to use was liquefied, the blood 
added, and the plates poured. In this ivay a fresh, moist surface for growth was 
afforded the gonococcus. 

The source of material for culture was some distance from the laboratory, 
and a point of difficulty was encountered when the problem was fit’s! begun. The 
swabs of the exudates were transported to the laboratory wdiere tlie plates were 
inoculated. This method proved to be unsatisfactory since the exudate dried 
rapidly on the swabs. It was noted that the less exposure to drying and lowered 
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tompciatuies to whieli tljc mjluial was siihiccted, file Ijclln tlio jiossiliilitj of 
giowfli ■\^^len this fact had bon asecifaiiied, a method was diMscd wheieln the 
plates could be taken to the somec of the matciial, inoeulntcd, and ictiuncd to 
the laboiatorj without undue esposme A eonugated papei bos laige enough 
to hold scseial do,!en Petri plates was lined well with cotton hatting Tlie plates 
were put in this bos, packed well with cotton, and the bos scaled In this mas 
the plates could be tianspoited to the patients, inoeulatcd, and ictiiined to the 
laboiatoij foi incubation without anj undue esposiiic Undoiibfcdl.s, boweici, 
the best luocedme is to liaic the patient come to the laboiatoi}' 

The plates aie stroked with the swab containing the csiidatc, aftci winch 
they aie incubated at 37” C Colonies glow on this incduim within twcntj-foiir 
hours and aic considcied matuic within fiom foiti eight to se\cnty-two horns 



Fig" 1 — Gonococcu** In mixed culture on heated blood asnf, ao usually obtained from tin, female 
urethra Before treatment \sttU tetiamclhjl p phenj lencdlamlne h> 'IrociiloriJe 

The plates aie now eoicred witli a ficshlj picpaiod 1 poi cent aqueous solu- 
tion of tetia ractli}! paia phcnjlciic diamine lijdiochloiidc,* winch is immedi- 
ately ponied off Medium sized conies and tianslucont colonies which rapidly 
turn a bright purple coloi, aie gonococci, if upon microscopic csamiiiation thej 
arc gram negatii o diplocoeei 

Caipcntcit coiisideis the dimetlijl paia-phcnj lone dmmiiic snpeiior to the 
“totia methyl” compound, believing the latlci to bo less tosic but staining the 
medium so deeplj that tlieie is fiequeiitlj difficulty in distinguishing a gono- 
coccus colony 

111 the woik discussed in this paper no dilficulti was encounteiod in this con- 
nection Tine, the medium does turn a deep pniplo coloi aftei a few minutes, 
but there is sufficient time to delect the goiiococtal colonns and •'fisb” them for 

•Prepared bj Eastman Kodak Co (OrEantc cliemleal dKIslon 1 
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trinisplanls and microsfopic* (‘xaminaliou licforc tlie medium is dark enougli to 
make the colony indistinguishahle. 

In the great ma]'ority of cases Avhevc a positive oxydase reaction Avas secured, 
the organism vas a gram-negative diploeoceus Avlion elieeked by staining and 
microseoiiic examination. 

The practical importance of the oxydase reaction in the detection of gono- 
coccal colonies lies in the fact that one can readily observe the presence of 
gonococcal colonies in a heavily mixed or contaminated culture such as is obtained 
from the urethra of the female, whereas by ordinary methods this would be a 
long and laborious procedure. 



Fig:. 2, — Tlio same plate culture (Fig. i) aft^r ticatment ■u'ith tetramethyl-p-phenylcn^diamine 
til ochlonde. The dark colonies aie oxjclase positive gonococci. 

SUMM-VFY or TECHXIC 

Medium . — ^Xorth gelatin agar (Difeo) prepared as directed on container. 
Heated to 75° C. and 10 per cent sheep blood is added, Avhich gives a chocolate 
medium ; allowed to solidify and then inoculated. 

Incuhniion . — At 37° C. for forty-eight hours. 

Identification of Gonococcal Colonies . — One cubic centimeter of the dye com- 
pound is poured on the surface of the medium to flood the colonies, and is poured 
off immediately. The gonococcal colonies turn a bright purple color in a few 
seconds. 

RESULTS OBTAINED IN THE CULTURAL DIAGNOSIS OF GONORRHEA IN THE MALE 

Hales coming to the venereal disease clinic and presenting the clinical symp- 
toms of gonorrhea were examined culturally for diagnosis. The majority of the 
patients observed were in the acute stage and exhibited purulent discharge. 
Seventy-seven patients were examined. The results are tabulated in Table I. 
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Taijle I 

Co^rI•AI:ISo^* or Smi:ai:s axu C'ui.xrKns of the JIai.e Urj.TintA 


NEGATIVE negative 
SMEAR .CULTURE | 

1 NCGATU'E POSrnVE 
j S.'UEAE CULTURE 

rosiTiM: xegative 

.SME.1K cuLTra^n 1 

1 ro.siTnx POSITIVE 
! .SMCAR CULTUHE 

22.0% 1 

1 

r.7% 1 

(50.0% 


In Table 1 it may be noted tliat in a small number ol* eases a positive culturo 
was obtained wlien the smear was negative. In two eases a positive smear was 
accompanied by a negative culture. 


RHSULTS obtained IN THE CUETURAL DIAGNOSIS OF GONORRHEA IN THE EEMAI.E 
Females undergoing treatment for gonorrhea at the venereal disease clinic 
were examined culturally for progiTss of trcalnient. TIic majority were chronic 
cases of gonorrhea. Fifty-nine patients were examined. The results arc given in 
Tables II and III. 


Tari f- II 

COMpAiaROx OF Smemjk .\xp C’m.Ti-'rns of thf Fi:>r\i,K UiiETjrav 


NEG.\TIVE NEGATIVE 
.SMEAR CULTURE 

NFOATIVT: I'OSITIVR 

SMEAR CULTURE 

I'O.StTIVK NEGATINT. ) ro.SITITE I'OSITIM: 

RM^^R rui.TiT.n j .smear culture 

52.5% 

10.2% 

0 1 .'i7.;!W 


Positive cultures were obtained in all cases showing ])ositivo nvethral sinear.s 
and in six cases .showing a negative urethral smear. In no cases were tliere nega- 
tive cultures witli positive smears. 


TABf.n III 

OoJirARISO.V OF S'lHAR.S AXR CUl.TrRES OF TltE FEUM.!: CeIA’IX 


neo.^tive negative I 

.SMEAR CULTURE 

NEG.VTIYT rOSITIVK 

SSIEAR CULTURE 

POSITIVE NEGVTIVE 

SMEAR CULTURE 

posniNR posnivE 

S.MEVR rULTia'.B 

40,2% 1 

32.2% 

0 

1S.(1% 


Positive cultures were oljtaincd in a considorai)Ic numljer of eases in which 
the cervical smear was negative. 

The data presented in Tables II and III indiente that the cultural method 
is superior to the microscopic method in the diagnosis of gonorihca in the female. 
This was most marked in the examination of the eeiwieal exudates. Smear posi- 
tive 18.6 per cent ; culture positive 50.S per cent. 

PISCI'SSION 

Cultural methods accompanying iWiysical exaniiiintion of the tirogenifal tract 
furnish an index of cure and greater accuracy in llu' diagnosis of gonorrhea. Tlic 
value of the cultural method is fuilher enhaiieed 1»\ the oxydase reaction, which 
dcmonsti’ates the pre-sonce or absence ot gonococcal eolonies in a mixed culture 
such as is usually olilaincd from the IVniale uiethi.t Tin- inii-niM-npic cxaiiiina' 
tion of all the colonics ij) sneli a eiiHnrc would )»• .1 fime-runsinning and trtlioij'- 
task, wliereas by the use of the oxwJa.se reaclion Iht presence oi gonoeoeeai colo- 
nies may be quickly determined. 
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(m 

traiisplaiils aiul iiiievoscopia (‘xaminaliou hoi'ore llio mcdiuin is dark enough to 
make the eolony iiidistiimuisliable. 

In the great majority of cases Avhere a positive oxydase reaction Avas secured, 
tlie organism Avas a gram-negalive diplococcus Avhcn checked 1)y staining and 
microscopic examination. 

The practical importance of the oxydase reaetioii in the detection of gono- 
coccal colonies lies in the fact that one can readily observe the presence of 
gonococcal colonies in a heavily mixed or cojitaminated culture .such as is o])tained 
from the uretlira of the female, Avhereas by ordinary methods this Avould be a 
long and laboi'ious procedure. 



Fir. 2. — The '.un' ul lO- iiltuii' (Fis. 1) aftei treatment with tetraracthyl-p-phenylen^dlamine 
In h (it-hloi I'it The* daik colunios aie oxydase positive gonococci. 

SUMM.VRY OP TECHNIC 

Medium. — Nortli eelatin agar (Difeo) prepared as directed on container. 
Heated to 75° ('. and 10 per cent sheep blood is added, AA'hich gh^s a chocolate 
medium; alloAAcd to sol!(ht_A and then inoculated. 

InciCbation. — At 17 (' tor forty-eight hours. 

Identification of (rairjiaciul Colonies . — One cubic centimeter of the dye com- 
pound is poured on tin sui lace of the medium to flood the colonies, and is poured 
off immediately. The gonococcal colonies turn a bright purple color in a fcAV 
seconds. 

RESULTS OBTArXED IX THE CUi.TURAL DIAGNOSIS OF GONORRHEA IN THE 51 -ALE 

Males coming to tlie Aimereal disease clinic and presenting the clinical sj'mp- 
toms of gonorrhea aaoi-c examined culturally for diagnosis. The majority of the 
patients obser\'ed Avere n tin .leute stage and exhibited purulent discharge. 
Seventy-seven patients a u i t .xamined. The results are tabulated in Table I. 




ANIJLVL GROWTH AND SPACE RESTRICTION* 


I New ton Kugei m \ss M D and Baim v Louise S vmutl, III A , 
New York, N Y 


UTRITIONAL studies in piogiess foi sc\eial Acats haAc iCAealed that space 
Tesfnctiou is a factoi iiiAotAcd in the eliaiactci of gioAv th and dcAcIopmcnt 
of joung animals In tliice sets of ixpciiments on >onng rats maintained on a 
balanced and adequate basic dietari it iias fimiid difficult to obtain satisfaetor} 
growth Aftei eliiniiiating some factois — good piogeiiA a comjilcte diet iia, free 
dom from nifeettoii, faAoiable hygiene, adequuc snnshme— spatnl icstiic 
tion appealed to he the detiimentai faetoi to giowfh and dcAciopmenf With 
this in AiCAA the e\poiimont was icpeated Avith anothci senes o£ animals, main 
taming aU conditions constant c\eepting the Aolumc of space occupied per 
animal 

IIETHOD or rKOCEOURC 

Wlute albino rats of l-niown pcdigice stock, fire weeks old Avere selected for 
stud) in small and laigo cages lespcctiA ch , each animal Iha mg aAailablc 120 c in 
space In small cages, 430 c in space in the laiae cage The cages used aacic 
standatd make of galAaniscd aaiic netting nitli double bottom Tlie diet gnon 
beloAA Avas prepat cd in lequned amounts foi the twenty foui lioui peiaod, and 
placed in cages moimngs, Avatei Avas added ad lib, weights weio taken weekh, 
.and those that lluiAcd aacic put into the actiAitA cage The lima beans and 
potatoes AACie cooked foi tliico lioins at fortA pounds’ picssnic and the otliei 
ingredients aacic added latci These miatiues aacic picparcd on the a\ciage of 
thiec times a week, kept in refiigeialion bctAAccn 40° to 45° P and fed dailj 


TABt-E I 

DlETArA CouiosmoN 


POOD 

TmCllT 

pro 

c\rBo 

F\T 

caoroEs 

I1\SIC 

Khm 

20 gm 

5 2 

TO 

oO 

lOoO 

3 ^ 

Potato 

100 gm 

25 

20 9 

0 1 

060 

7 7 

Beana (Ima) 

CO ^ 

10 8 

SDt 

00 

210 0 

24 i) 

Dextrin 

s gni 



- ( 

_ 

17 0 



Agnr 

2 m 

_ 


- 





IS 5 

70S 

0 0 




The gioups of animals studied in small and laigc cages aacic comi aicd 
quaiititatiA cly fiom the standpoint of iikatui actuitA The animals cunfined 
111 small cages wcie ciitiieb too fiehU to he plntd in the aetiAitj tag am! so 
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Chart 1. — ^The growth curves of rats maintained on normal diets without space restriction. 




Kuw 1 AMS'i sMiiurt, \MMV) oi>o«Tn \ND sinci iiiiinciios O')? 

oiilj icsuUs of the animals in tin laige cigts ait gnen bclon K.nli animal was 
fii-bt confined in the actnitj tige without fieidom and tneiiti loin liouis latei 
the same animal vi as maiiitaiiicd in aetniti luth loliiiitaii pciiods of ficedom 


Time ir 


Aemm Viior-s CoitfiririiE Kemits or AMitits os Comiilsou isd Ihsue 
ACT lllTV 


KW NO j 

\ coNTivcows Acrnin 

I I\TH JflTTEM 

UTl^ IT\ 


A\T toss 

}oot> coNsoMm 

QLOTItNT 

MT toss 

iooji coNSi 'fED qcorifM: 

048 : 

8 gm 

t> cm 

2081 

1 gill 

26 gm 

203^ 

04^ i 

J gm 

12 Kill 

I 

6 gm 

20 gm 

16M 

050 , 

2 gni 

gin 

21 ys , 

- gf" 

"n gm 

750 

031 1 

I 0 gm 

lb gm 

2^50 1 

t gill 

"O gm 

3526 

052 j 

I 0 gm 

S Kin 

2641 j 

2 gm 

”5 gm 

ISIO 

053 1 

, 1 gm 

It gm 

3nn 1 

I pii 

2s gm 

"S'* 

054 1 

! (> gm 

7 g/» 

2207 1 

1 '' gm 

20 gm 

22J 2 





TxatE HI 




Co>nArATi\r RrsitTs of amuus Luiv 

IN SMAIL 

\M) IvirtF Cvors 



Sl \CB 
\0tUMP 

rrr 

AMJtAT 

PATE 

Oi 

GUN 

uir 

SPW 

ACTIS 
■» iUE 
lEP P\\ 

so 

PEI 

FSPFriMFST 

Kmvr 

UMrHf 

Sm^U enge 
Ijirgc engo 

120 c m 
4'‘0 c in 

1 m 

14 gm 

S Mk 

IS wk 

Pcpblc 

2 'jno rcr 

0 

HI 


RESUt TS 

The animals nmmtamcd in the small cages occiipinig on the ateingo a spieo 
of 120 e in pei lat failed to gam iicight, giow, or dcielop eonsislonth One 
of them (IjM? in the thud nceh, tlie second in the fifth iipej., a thud was put on 
anotlioi iioimal diet, died neicitlulcss m the scicnth iietk In anothei sciics 
of animals si\ Mechs old, the mifial weight aieiagmg to 67 gm , the life span was 
fifteen wceKs with a change in weight of 10 gm of then initial weight Anotliei 
senes sis weeks old, weighing between 55 and 88 gm , the fomth icnmning alone 
on anothei normal diet, contmiied to Inc Then aiciage food coiisiimpfion was 
31 gm pci lat pci da; 

Tiie animals maintained m a laigc cagi, oeeiipimg a loliime of llO c m 
pci animal, all tinned on the sami cliptai; as those m the small cages The 
tats woie fotu weeks old, aseiagmg 40 gm with an attiage dads food consumji 
tioii of 02 gm pei lat Thess two gioups of animals in hige and small e.iges 
lespoctneh on the same diitan showed a striking diftoKnci. m the eh iraiiei of 
tlmi giowth and doteloprocnt The animals confined m the smill span di<d 
within two 01 tliiee months as eompjted with those in the Jarg'c s;iate wlmh ton 
tiuuod to Use In a piesious communication wt have dcmoiistiatid that the hist 
foitning dietai; is eondnene to gicat attnitv with mailed lihenfion ot tntigv in 
comparison with othoi dietais Space icstiiction on siieli Imovanev fonmng 
dictaiv isevidenth not favoiahle foi deselopment 

The animals mamtaincd in i spacious eimronnunf n< n tiiiihei (istid fnini 
the standpoint of compulsoij and leisuic aelisits The asei mi imumit "1 tood 
consumed was 39 gm pet tat pet das, the aseiagi loss ot wtiglit ini lat in the 
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eompiilsory "roup was Ji.S "in, in comjiari.son witli Ihc leisure group rvliicli was 
2.S gm. TIic revolutions of the compulsory group were 2,S2S in comparison with 
the leisure group wliich were 1,706 revolulions, TJie average of food consump- 
tion of the compulsoiy group was 10 gm. per rat per day in comparison with 
27 gm. of the leisure group of rats. 

COXCLUSIOXS 

1. A comparative study of two groups of young rats maintained on a normal 
base forming dietaiw revealed that the volume of space occupied was a factor 
involved in growth and development, 

2. The animals maintained in a limited volume of space failed to thri%'e in 
comparison with those reared in a spacious emdronment. 

3. The life span of the animals confined in a I’estricted space was short in 
comparison with those reared in alrandant space. 

4. The average food consumption of the animals confined to continuous 
activity was considerably less than those offered relative freedom activity. 



DEPARTMENT OF REVIEWS AND ABSTRACTS 
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PNEUMONIA, EOBAH: Occurrence of Myelocytes in Peripheral Blood in. Stephen, 

D. Am. J jVf. Sc 288: 332, 103i 

In 43 unselciteil of lobar nneunioma, the irhite blood cell response nas studied in 
(letail, using both fixed and supravitally st.ameci prcpaintions 

In the majority of jnfu'nts, small numbers of mjelocjtcs ncro fretiucntly found lu fho 
2 )eripheral blood during tlie acuto f<brjle period of the disease 

Id patients who recovered, a consistent, and rrcquentlj striking, shoncr of injdocirtcs 
Mas observed in tJie peripheral blood during the period immediately folhmmg tnsis anti Ivsn. 

It 13 suggested tlint the iiostfcbnlc mveJoeyte shower may be due to the stimulating 
offcct of nuclear inatciial liberatiMl during resolution of the pneumouic exudate. 

PNEUMONIA: Cytology of Pleural Effiisiozi Studied With a Supravital Teclmic, Scott, 

T. P. McNair, and Plnland, M. Am J Af Sc 188 32J, 2334 

A supravital technic was used to stmly the cytology of 33 pleural fluids from 22 jiaticnts 
ivith pjicamotoccus lobar pneuuioiua The cell types encountered me describrd. Their oc 
curtence and frequentj «rc eorrcHted with the outcome of the cffusiou aud tiio course of tho 
pneumonia 

The cellular content of tho infected fluids conMsted almost cxclu"ncly of polymorplio 
nuclear ncutrophiica in various stages of degeneration. In anmfectc/1 fluids the predouunat 
JTig cells, in the beginning, were active polymorphonuclcftv neutroplulcs, but tlioie decreased 
in number during tho first week at uluch tune monocytes aud macrophages njipcircd m the 
fluid. Later in the dise.ase, after crisis had taken place, lyanpliocytcs began to .ippcnr m these 
3lcule fluids 

Moderate to marked cosinophilia was noted m three cases This occurred during the 
third week, or later, after tJic onset of the pneuoioma 

TUBEECULOSIS, Clinical Study of Allergy and Immunity, Karan, A. A , and Danford, 

V. H. Am. Lev. Tnbere 30. 320, 1934. 

An attempt to correlate the intensity of the inlr.acutancous tubercuim reaction ivith the 
climcal progress, in n group of 49 tubcrtuloos p.nticnts receiving collapse therapy, gave nega 
tive results. 

The intracutaneous tubercuim test, before coHajiso therapy was instituted in tins group 
of p.atipnts, faded fo reveal any coirehtioa between the intensify of the reaction and the 
type of disease. 

Graphs of the successive reactions m e.ach patient did not di«:tJr)<e .any typical curve in 
patients who improved and m those with progressive disc.asc 

ANEMIA: Evranesceub Effect of lotratlbial Injcctioos of S Welchii Toxin in Rabbits. 

Goldwater, I>. J, Connery, J. E, anfl Heunann, H Vm J ^f 188. ..'9, 1934. 

In fho authors' seanh to find a snitaMe motlwMl for tlie potency of fiubst'ini’cs 

effective m fho treatment of the jnacrocvric hypcrchromic anemi is they .ittimptcd to mduco an 
anoinia m rabbits by a single mtratibial injottion of heinohsin free !> vt^Uhn tovin .Since 
tho changes ixi the hload of the tcH nmmij9 urn quit#’ n anti simc the blood 

picture of the tost nninials rapully yetume*! to n condition feunil ir to thit su-a m t(i« <<>n(rtil 
animals, this method vvns deemed un<atisf,«.torj for thiir purpusis 
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TUBERCtTLOSIS: Leukocyte Coimt During Artificial Pneumotkorax Treatment and Lung 
Expansion, Deegan, J. K. Am. Eor. Tuberc. 30: S.'Ki, 1034. 

The Medlar intorprotation of blood cormts (see below) in case.s of far-advanced pul- 
monary tuberculosis subjected to collapse therapy is a valuable guide in the clinical 
administration and control of these patients. 


TVI'ES 

^V111TE BEOOI) 
CELLS 

rOLYMOUMIO- 

NtTCLEAILS 

LYMPHOCYTES 

StOXONUCLEAKS 

Septic type, abscess- 
formation. New 
tubercle-formation 
if mononuclears 
above 9 per cent 

Usually above 
normal. May 
have Icuco- 
cytosis or 

■n 

Below 25 per 
cent 

Usually above 8 
per cent 

Hyperplastic type, 
now tubercles 
formed but not 
undergoing abscess- 
formation. 30 per 
cent lymphocytes = 
healing tendency 

[ leueopenia ^ 

Normal limits 

Below GO per 
cent 

25 per cent or 
more 

Above 10 per 
cent 

Konseptie type 

Never over 

10,000 

Lymph per cent — or exceeds polys 
per cent 

Below 10 per 
cent 


RETICULOCYTE S; Lack of Efiect of Liver Treatment on the Circulating Reticulocytes 

in the Pigeon, Heimann, H,, Connery, J. E., and Gold-water, L. J. Am. J. lit. Sc. 188: 

343, 1034. 

Prom these experiments the following conclusions seem warranted; 

1. The percentage of the circulating reticulocytes in the blood of the pigeon is sub- 
ject to wide fluetu-ations. 

2. The various test substances used in this study, including the “incomplete” diet, had 
no significant effect upon the percentage of the circulating reticulocytes in the pigeon. 

3. In the authors' hands this technic does not lend itself to the biologic assay of the 
potency of materials used in the maeroeytic hyperchromic anemias. 


BICHLORIDE POISONING. TREATMENT OP: Study of 46 Cases, Porter, W. B., and 

Simons, C. E. Am. J. I»I. Sc. 188; 37.'>, 1934. 

Treatment in Detail: 1. Immediate gastric lavage with a saturated solution of sodium 
bicarbonate, temperature lOO" F. This is continued until the return fluid is clear. The 
lavage is repeated every twelve hours for the first five days and is continued over a longer 
period if the chemical analysis of the washings shows mercury. 

2. Morphine sulphate is administered immediately after the primary gastric lavage. 
This is repeated at intervals dependent upon the degree of shock, vomiting and pain; but the 
principle should be to relieve discomfort, retching and shock. 

3. Sodium bicarbonate, 500 e.e. of a 5 per cent solution, is given intravenously in>- 
mcdiately after the lavage, and 1,000 c.c. of normal saline solution are admini.storcd sub- 
cutaneously. As long as vomiting persists the same amount of each solution is repeated 
every twelve hours. 

4. Sodium bicarbonate 5 gm. is given orally every three hours during the day and 
every four hours during the night. The amount of bicarbonate may bo varied provided 
the urine is kept alkaline to litmus. 

5. The total daily fluid intake must be at least 5,000 c.c. for an adult, and this 
amount must bo maintained by oial, subcutaneous, or intravenous route, dependent upon the 
ahilUy of the patient to retain the substances taken orally. Preference is always given the 
oral method. 
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0 The (HjH diet js onn^e jRKC juy CO milk t c mHctaluts m * Om 

(gff duly IS added as aooa as vomiting »“* controlI»l The feolings »)i il i bt gutn c\er^ 
three hours If \omitmg interrupts the feeling 10 |cr cent ^lu > -^olutioji 13 gi\cn 

istraxGnouslj in amounts sutficjciit to nidintam an int iki of it least 1 Onu c ilones The 
Incarbonate solution can be made with the glucose ‘solution nnl the injection given bj the 
intravenous “dnp'^ method Aiter the first neck adequate natrstun and mebcafion arc 
in some eases interrupted b\ the lovelopment of a severe stomatitis in 1 csopliagiti^i In two 
of the patients of this sciios i gistrovtoma -a la done iiid we feel tli it it was the deciding 
factor in recoam All the food and nitHhcme were given through thv gastrostoim tube 
and onl) water w is given orallj 

7 A colonic irngation, using 5 pci cent swlstim bicirhonitc solution is given dadv 
and IS continued until recoverj is assured 

Ilhile thcic 2 S no knoun spccifie antilote for corrosire subhmnfc | oisomn^>>, vet a 
thci tpeutie scheme which cnijliisizis the use of solium b!C''rhonate solution for gietric 
lavage, for colonic irrigation, and ror dosage m amounts sufficient to maintain urine alk \hue to 
litmus apparently reduced the mortality and morhiddv in this senc'i of pitients 80 treated 

A concept of the mccliaiusra of icnal msufficicncv in mercurv nephrosis is presented 
and a tenable caplination of the mode of uetion of alkahmraticn in preventing uremia is 
offered 

ENCEPHALITIS Acute, Pathologic Changes of the St Louis Type, McCordock H A 

Collier, W, and Gray, S H JAMA 103 8JJ, ]0’14 

The severe cases of the St Loms tvpe diffirod from the letliargii tv pc in the following 
respects 

1 The meninges showed more intense infdttafion with mononuclear tells than usuallv 
was found in the lethargic type 

2 Degencritivc changes m the nerve cells were more frequent an 1 ncuronophagia was 
more m vrked 

3 The inflammatory foci were more widesprcud throughout the brain often occurring 
jn gnat numbers in tJie cerebral corte\ and were not restneted to the iiu Ibram or basil 
nuclei 

4 Tlio cranial none mtcloi, cspccialU the third, rircly showel degenoratno changis 
such as are frequent m the voft EtOiionio tape 

5 There was more evtcnsive involvement of the spinal tord m the St Louis t\pi 

As the epideimc pio„rcsscd the ksions became less intense ind not so wulvlv scittcnd 
Sfam of the milder cases showed about the same dtgnc and intensity nnl a simdar distribn 
tiou in tlie midbram, bisal niulci ml pons is w is seen in t!» 1 thargi tv|H Then fore, as 
far as these mildci cases are concerned it is impossible to difTorenti ite them with arjv digrce 
of ccrtaintv from the ktliargic tvpt on the 1 a-jis of the j ithologi h'uuns ihini 

The lesions described bv the Iipanesc m thtir tvpe D > nceiihnUtu m Fimilir m manv 
respects to those of tht St loins tvfp JJie intensitv oI tht mmin^ed infiltration, the- fro 
quency and distribution of the lot il coHeiinns f cells tl i abstmt of cniniil nerve nuclei 
mrohenient, and tlie frcquint pusence of le«ions m the spnd coid, ire strikmgU smiilir 
in both of these tvp^'' ‘•oftinmg 1 with the di’>risp) nnl the retro 

grcssivc changis in the celluhr foci fglnl uoJuIcs) uhnh tJuy drs nbed were infrcfiucnt 
in our matenah 

The essential pathologic iro t'-a m the bt L mis tv| ft emtjhaldis i*- a nftisuppuri 
tivc inflammation of the nervous system ihirarteii/L 1 bv mt n*-« v i id r irngestiou celhil ir 
infiltration, vnd Uguitrative «h iui'h in the i« rvc « » Us 

Severe txuwiUs ot the hvi m win h thiSiU t*-* mhh th ? t| n m tvj 15 m r ndiiv 
be distmguisht 1 from the hthirgm tv|e dthoiigh th mil r i“ s »nii I I ililT rinluu! 
from the latter on the bists of tin, j ithologic lesions alone 
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TYPHOID: H and O Agglutination of B. typhosus in a Groiip of Suspected Typhoid 

Cases and in a Group of Dnsuspected Individuals, Dewin, W. S. A. M. J. 8: 731, 1934. 

In a series of 32 proved tj'plioid cases “H” agglutination in a serum dilution of 1 in 
100 was positive in SI per cent. In C2 nontyphoid eases only one showed “II” agglutination 
in a dilution of 1 in 100; the serum from this same case agglutinated B. typhosus 0 901 in 
dilutions up to 1 in 400, and there was a history of three weeks’ illness, possibly typhoid, 
previous to admission to the hospital. Referring to the diagnostic titer for “II” agglutina- 
tion in tj'phoid, Felix states: “In ‘H’ agglutination even a weak reaction in a scrum dilution 
of 1 in 100, corresponding to -I or ±, may be considered ‘positive.’ ” Tlie author’s findings 
indicate that 1 in 100 is a satisfactory diagnostic titer for “H” agglutination in typhoid 
fever, promded tlie clinical signs and symptoms and the past history of tlie patient are con- 
sidered. 

Tlie higher percentage of “O” agglutination results in typhoid cases with negative 
blood cultures as compared witli tlioso cases with positive blood cultures tends to confirm 
the opinion formed by some observers that “O” agglutination in higli titer is a good 
prognostic sign. 

The results of the tests indicate that, while 1 in 500 as a diagnostic “O” titer, as 
suggested by Dulaney, is too high, that of 1 in 100, as recommended by Felix, is too low. 
Lewin considers that a strong (+-1-+) “O” agglutination in a serum dilution of 1 in 200 
is a more acceptable minimum diagnostic titer. 

The results obtained with the strains B. typhosus “H” and “0” have proved of 
greater diagnostic value than the polyvalent saline suspension. Emerging from this investiga- 
tion, agglutination of the “H” strain to a titer of 1 in 100, and the. “0” to a titer of not 
loss than 1 in 200, is suggested as acccpt.able diagnostic titers. In the case of initial negative 
results, the test should be repeated with a specimen of serum collected at a later date. 

“H” and “0” agglutination results in suspected typhoid cases must bo considered 
together with the past history of the patient. 

TUBERCLE BACILLI, New Medium for Rapid Cultivation of, Guemon, A. Am. Rev. 

Tuberc. 30: 510, 1934. 

The medium suggested is prepared as follows; 

Agar 0.86 per cent; same amount of peptone; 1.73 per cent potato meal; 3.4S per cent 
glycerin and 26.09 egg. with the addition of gentian violet 1-30,000 put up in tubes, as a 
more convenient method. 

1. Dissolve, as completely as possible, by stirring with a glass rod, 10 gm. of potato 
meal and 5 gm. of peptone in a beaker containing 385 c.c. of distiUed water. 

2. Add 5 gm. of agar, and heat mixture to boiling point, till agar is completely dis- 
solved. 

3. Cool to 05° C., then add a mixture containing 20 c.c. of glycerin, 150 c.c. egg 
and l.S c.c. of a 1 per cent alcoholic solution of gentian violet (previously filtered). 

4. Filter mixture. 

5. Tube in quantities of 7 or 8 c.c. and slant. 

6. Inspissate for two hours at 70° C. on the first day and one hour on second day. 

As contamination occurred only during the inoculation of the tubes, the medium was 
not tested for sterility. 

Technic ; Fresh sputum, containing varying numbers of bacilli, was treated according to 
Petrofi’s (1915) method: 4 per cent sodium hydroxide incubated, centrifugated and an 
addition of 7 drops of normal hydrochloric acid to eveiy cubic centimeter of the mixture, 
again centrifugated for fifteen minutes and the sediment planted, a single loop on the surface 
of the medium. Ordinary corks were used, sealed with paraffin and incubated, sloping surface 
down. The last step is important in order to prevent excessive moisture. 
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